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ABSTRACT  
This dissertation is a case study about how teachers use Learning Management 
Systems (LMS) and teaching technologies in their classes. Research was conducted 
through interviews, observations, and document analysis. Data analysis yielded fourteen 
themes and thirty-two codes about teachers’ beliefs and experiences. Codes were 
validated using triangulation, rich, thick description, and member checking.  
This research builds on Fishbein and Ajzen’s Theory of Reasoned Action (TRA) 
and the theory of Diffusion of Innovation (DOI). Data was collected in two high schools 
and a career center situated within a school district that provided and supported, but did 
not require the use of, a commercial LMS. All participants use the LMS and other 
technologies. They were motivated by their positive attitude, subject expertise, longevity 
in the field, and previous experiences. They also believed that regular use of technology 
prepares students for the future. Participants self-identified as a minority among teachers 
in their early adoption of technology confirming the theory of DOI. 
This study found differences between the LMS use of the extensive and limited 
users of technology, with the extensive users incorporating a wide variety of tools in 
unsupported Open Source LMSs. The most extensive users of technology were in science, 
humanities and IT; limited users, who rely mostly on the district-supported LMS, were in 
business and health, suggesting different needs in an LMS across the curriculum. 
This research found that new technologies require time to learn and to use 
effectively, suggesting that teachers need more time to prepare during school hours as 
well as more peer mentoring to use the LMS to its fullest extent.  
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CHAPTER 1 
INTRODUCTION 
 
Rationale and Background Research 
 This dissertation is a qualitative study of public high school teachers’ choices and 
use of learning management systems (LMS) in a small city (with a population slightly 
greater than 100,000) in the Midwestern United States. The study uses the Theory of 
Reasoned Action (TRA) in order to explore how teachers employed the LMS to meet 
educational goals as they integrated technology into their teaching.  
Defining the LMS 
Some researchers define an LMS as a technology used by instructors to easily 
build and maintain course websites. It is a web-based tool that can facilitate anytime, 
anywhere access to content; for the teachers, it makes administrative tasks more easy 
(Naveh, Tubin, & Pliskin, 2010; Black et al., 2007). Porter (2013, p. 84) stresses that an 
LMS can be a means to conveniently provide access to content, assess students, give 
feedback, and promote teacher-student and student-student communication. Berking and 
Gallagher (2013, p. 6) expand the definition further by stating that they are “enterprise 
level, server-based software systems used to manage and deliver (through a web browser) 
learning of many types, particularly asynchronous e-learning.”   
Although LMS has different definitions based on users in varying fields, the 
chosen definition for this study is “a comprehensive, integrated software that supports the 
development, delivery, assessment, and administration of courses in traditional face-to-
face, blended, or online learning environments” (Wright, Lopes, Montgomerie, Reju, & 
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Schmoller, 2014, p.2).  Thus, the LMS serves students, teachers, staff, and parents by 
providing a way to share information, learning materials, and student assessments. 
Additionally, the LMS provides a communication channel, such as discussion forums, 
emails, and chatting among students, teachers, and parents. 
 The term “LMS” is synonymously referenced by other names, i.e., Course 
Management Systems (CMS), Content Management Systems, Learning Content 
Management Systems (LCMS) or even Virtual Learning Environments (VLE). These 
terms apply to systems that offer similar benefits (Berking & Gallagher, 2013; Lust, 
Juarez Collazo, Elen, & Clarebout, 2012; McIntosh, 2014), but are not necessarily 
identical. 
LMS Users and Stakeholders 
The primary users of LMSs are faculty and students, but administrators and 
information technology (IT) experts often select the systems (Wright et al, 2014). LMSs 
have primarily been used in higher education, but high schools have begun using them as 
well. As such, it is important to determine who selects the LMS that teachers will use, 
and why. There have been many previous research studies conducted on LMSs, most of 
which focus on the higher education perspective.  One focus of this kind of research is 
making the LMS suitable in every step (i.e., selection, implementing and support).  For 
example, two studies found that the involvement of all stakeholders in choosing an LMS 
is important to meet the users’ needs and satisfaction (Naveh, Tubin, & Pliskin, 2010; 
Wright et al., 2014).  If an instructor had a chance to build their own LMS platform, what 
features would they put into it and why? Teachers are a key user group, constructing 
lesson plans and interacting with LMSs for student learning. How would their choices of 
  2 
  
LMS differ from those of other user groups? 
The use of LMSs in teaching and learning is not a new topic of study. The key 
stakeholders who specifically use LMSs are teachers. Teachers produce and set up the 
content of courses through an LMS; they are the initial users, while others (students, 
parents, support staff, and administrators) use it after teachers have created the content in 
the LMS. Teachers use the LMS to deliver, manage, and organize course content and 
track students’ performance (Berking & Gallagher, 2013; Naveh, Tubin, & Pliskin, 2010; 
Watson & Watson, 2007). These LMSs also offer features that benefit virtual education 
by providing a space to plan curriculum, combine multiple learning resources together, 
and integrate software in one place for easy access. Subsequently, as use of LMSs grow, 
they are one of the top 10 major information technology (IT) issues in higher education 
institutions (Grajek, 2014). 
Since 2007, more than 90% of post-secondary faculty and students use an LMS 
extensively for on-campus support. However, LMSs are typically selected by 
administrators or IT personnel; yet, teachers might have options regarding how or if they 
use them. Furthermore, LMSs are widely used at the higher education level, and having 
access to course content 24/7 has become a campus need (DeBlois & Camp, 2007). There 
is increasing research on how post-secondary faculty and students use LMSs and their 
attitudes about them (DeBlois, & Camp, 2007; Naveh, Tubin, & Pliskin, 2010; Watson & 
Watson, 2007). In U.S. higher education, instructors might be able to choose the LMS 
that they prefer to use or to go outside of the LMS for features that are unavailable 
(Grajek, 2014; Lust, Juarez Collazo, Elen, & Clarebout, 2012). 
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In 2011 and 2013, two groups of studies by Ninoriya, Chawan, and Meshram and 
Chung, Pasquini, and Koh found that Blackboard was the most widely used in higher 
education in the United States (Chung, Pasquini, & Koh, 2013; Ninoriya, Chawan, & 
Meshram, 2011).    
There are many ways that an LMS might be useful for teachers today. At the 
university level, there are several popular LMSs such as Blackboard, Desire2Learn, 
Moodle, and Sakai. Even though LMSs have internal tools, there are options for using 
communication tools outside of an LMS, such as social media (i.e., Facebook, Twitter, 
and various Wiki platforms). In other words, instructors have a lot of choices. Some are 
institutionally supported (i.e., Blackboard) and others are not, including some open 
source platforms (i.e., Sakai and Moodle). This research looks at choices that teachers 
make regarding LMS usage. Some teachers choose to use different tools than the 
institutionally supported LMS. When do they step outside of the LMS, and why? What 
kinds of support do they need or want? What are their beliefs about technology that 
influence their actions?  
While there is research that discusses the use of LMSs in higher education, few 
research studies discuss such use at the high school level. There is a gap in the research 
on understanding how high school teachers select and use LMS features, and what they 
want to do with technology. The importance of this research could be further expanded to 
include elementary schools, focusing on how K-12 teachers for this group (i.e., K – 12) 
integrate teaching, learning, and communication through technology with an LMS. 
Many public and private high schools use an LMS to manage and deliver content 
online, so that students can access the materials anywhere at any time (Tumbleson & 
  4 
  
Burke, 2013). The LMS also offers a communication channel for teachers, students, and 
parents to communicate about students’ academic performance in a course. For example, 
Hill (2009) describes teacher, administrator, student, and staff use of TS3 (the district’s 
selected LMS) in the Baltimore City Public School System (BCPSS). Hill (2009) found 
that TS3 not only assisted middle and high schools in BCPSS by engaging and motivating 
students in the classroom but it also empowered teachers and administrators.  
Other school districts have decided to use an open source LMS (OSLMS), such as 
Moodle. Al-Ajlan and Zedan (2008) find that these are particularly useful in serving and 
expanding the academic community; Tumbleson and Burke (2013) argue that OSLMSs 
have the potential to maximize educational institutions’ capacity. There are many 
different systems that teachers might choose that offer different features and benefits. 
OSLMSs offer one such benefit where school systems and universities evaluate their 
choices and often sign on with a particular system so that they can have full support from 
a vendor who supports a specific OSLMS as an extra purchase option (Tumbleson & 
Burke, 2013).  
Theoretical Frameworks 
Theory of Reasoned Action (TRA) 
This research examines how high school teachers in one public school district 
make decisions regarding their use of an LMS or outside tools by asking them about their 
beliefs and actions through the lens of the Theory of Reasoned Action. Fishbein and 
Ajzen (2010) developed this conceptual theoretical framework based on the ways belief 
is associated with behavior. Fishbein and Ajzen’s (2010) Theory of Reasoned Action 
uses a specific action to inform users of the reasons why they do what they are doing. 
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TRA considers human behavior by taking a number of elements such as intent, attitudes, 
norms, behavioral control, actual control, and background factors into account. Fishbein 
and Ajzen (2010) explain that human social behavior arises rationally and spontaneously 
from beliefs based on information. An individual person’s beliefs are formed from many 
sources—for example, experiences, education, and exposure to communications media 
including the Internet and interacting with family, friends and other acquaintances. 
Individuals differ because of their personalities and demographic characteristics. These 
characteristics influence not only the experiences individuals have with sources of 
information that they are exposed to but also how they interpret and remember the 
information. Individuals from different social backgrounds and/or with different 
personalities often differ in the beliefs they hold because of this influence. Regardless of 
how individuals acquire their beliefs with a behavior or action, beliefs guide their 
decisions to do or not do the action. 
Three kinds of TRA beliefs. 
1. Individuals have beliefs about whether they will experience positive or negative 
results if they do an action.  These are called outcome expectancies or behavioral beliefs, 
and determine a person’s attitude toward performing the action. 
2. Individuals hold normative beliefs on whether important persons and groups in 
their lives would approve or disapprove of their performing the action. Individuals also 
have beliefs about whether the important persons and groups engage in the action. 
3. Individuals form beliefs about personal factors or environmental conditions that 
can help or hinder their attempts to do the action. There are control beliefs that give a 
sense of high or low self-efficacy (Bandura, 1977); these are called perceived behavioral 
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controls. If these control beliefs include more helping than hindering factors, then 
perceived behavioral controls should be high and the action is likely.  
Once these three things—attitudes, perceived norms, and perceived behavioral 
controls—are formed, they can be directly accessed and available for guiding intentions 
and behavior. Attitude towards the behavior, perceived norm, and perception of the 
behavioral control creates a behavioral intention or a readiness to do the action. A 
stronger intention should result in more action. Without required skills and abilities, or if 
environmental constraints are present, individuals can be prevented from acting on their 
intentions. They may lack actual control over being able to perform the action or 
behavior. This Theory of Reasoned Action was used as a theoretical framework to guide 
data analysis in this study, as illustrated in Figure 1.  
Another view of beliefs, according to Ertmer, Ottenbreit-Leftwich, Sadik, 
Sendurur, and Sendurur (2012) is that teachers’ beliefs can be categorized into first and 
second order barriers. The category of first-order barriers (external or extrinsic factors) 
includes resources, training, and support.  Second-order barriers (internal or intrinsic 
factors) include teachers’ confidence and personal beliefs about how students learn and 
their perceptions of technology’s value. Both types of barriers affect teachers’ use of 
technology (Ertmer et al., 2012). 
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Erkmen (2012) said that teachers’ beliefs are a key element in their decision-
making. As teachers’ ideas develop into practice, the whole process derives from teachers’ 
beliefs about teaching purposes and methods of transmission, beliefs about the subject 
matter (view of the content), beliefs about learning to teach (professional development), 
and beliefs about self and the teaching role. All these types of beliefs together form the 
way that teachers manage and conduct their classes.   
Kim, Kim, Lee, Spector, and DeMeester (2013) recently demonstrated a strong 
relationship between teachers’ beliefs and technology integration practices. They found 
that, to a great extent, facilitating technology integration should take into account 
teachers’ beliefs regarding knowledge and learning. These two beliefs can assist or 
detract from a teacher’s ability to cope with technology integration barriers. Defining 
 
Figure 1. Schematic presentation of the reasoned action model (Fishbein & Ajzen, 
2010, p. 22)   
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“knowledge” and “belief,” however, is complicated as Prestridge (2012, p.450) stated 
that “as beliefs are implicit, unobservable and complex in relation to what one knows and 
what one actually believes, both the labels and the definitions of teacher beliefs used in 
the literature are diverse and difficult to define.”  Beliefs that influence teachers’ behavior 
mentioned by Prestridge can include non-consensual knowledge, experience over time, 
and the strength or stability of the belief. 
This research uses Ertmer et al.’s description of belief’s role in action: that an 
individual’s beliefs about his or her own knowledge, skills, and abilities influence 
attempts to perform a task or take action (Erkmen, 2012; Ertmer et al., 2012; Kim et al., 
2013; Prestridge, 2012).  
The terms and definitions in the TRA schematic. 
Background factors. There are three types of background factors listed in TRA: 
individual, social, and informational. This research will look at the following factors 
included in the TRA framework: general attitudes, perceived risk, past behavior 
(individual factors), education (social factors), and knowledge, media, and intervention 
(informational factors). 
Behavioral beliefs are expectations that cause an individual to behave in a 
particular way. This type of belief determines a person’s attitude toward doing it. Both 
positive and negative expectations can determine behavior. 
Normative beliefs are an individual’s beliefs about what other people and/or 
groups who are important to them think about whether or not a behavior or action should 
be performed; whether or not the important people or group actually perform the action 
themselves is also considered. 
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Control beliefs are an individual’s beliefs about whether their own personal 
factors or environmental conditions help or hinder their ability to perform the action. 
These beliefs create a sense of high or low self-efficacy.  
Attitude toward the behavior comes from the person’s idea of whether they have 
a positive or negative belief in themselves or with their previous experience. 
Perceived norm takes into consideration whether important people or groups 
would approve or disapprove of an individual performing the behavior or action as well 
as whether the important people/groups perform the behavior. 
Perceived behavioral controls are how an individual evaluates control beliefs, 
whether they help or hinder in performance of the behavior. High perceived behavioral 
controls makes the action likely to be performed. 
Intention is the readiness to act, and is dependent on, and guided by, attitudes, 
norms, and perceptions of behavior controls. The stronger the intention the more the 
behavior is expected to be carried out. 
Actual control is a combination of perceived behavior controls, intention, and 
behavior. The actual control that is given to an actor is determined by both skills/abilities 
and environmental factors. If skills, abilities, and environmental factors are present and 
helpful, then actual control occurs and behavior is enacted. If both are missing or are 
hindering, then the behavior isn't performed. 
Behavior is a certain action that humans perform with a particular event or task. 
An individual’s responses to or interactions with another person, situation, or event might 
come from internal, societal, or environmental factors. TRA asserts that such elements 
and factors can predict human behavior. Attitudes, subjective norms, and perceived 
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behavioral control are the key determinants of behavior that will be reviewed when a 
person performs a specific action. The foundation of this theory emphasizes intent and 
relates it to belief (i.e., attitudes, perceived norm, and perceived behavioral control). 
Attitudes come from the person’s idea of whether they have a positive or negative belief 
in themselves or with their previous experience. Perceived norms come from social 
expectations or pressures, which might cause the individual to perform an action to fit 
into their social group. Perceived behavioral control is an individual’s expectation in their 
self-efficacy (their sense of achievement). Although TRA recognizes intent as the key 
element that indicates human behavior and belief, actual behavioral control (skills, 
abilities, and barriers to and facilitators of behavioral performance) is the most essential 
factor. It will allow for a deeper understanding of behavior as a person performs certain 
actions not only by following their intent but also through the influence of the 
environment around them.  
Example of mapping TRA with teacher’s choice of LMS.  
The strength of TRA is that it explains human behavior across different domains. 
For instance, in this study it explains teachers’ actions regarding technology and 
education. Teachers integrate teaching technologies through the use of the LMS. We can 
use the example of a teacher choosing Edmodo, an OSLMS, for their classes (Behavior). 
This would show a teacher’s readiness to use Edmodo (Intention). Edmodo selection and 
use shows that a teacher has a positive idea about LMSs (Attitude toward the behavior) 
and that the teacher expects that the outcome of choosing Edmodo will be of benefit to 
their class (Behavioral beliefs). At the same time, this teacher may have seen other 
teachers use Edmodo successfully in there classes (Normative beliefs). The 
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administrative officer supports teachers in using Edmodo or another LMS, without 
restricting teachers to an institutionally supported LMS (Perceived norm).  An individual 
teacher’s belief in their own personal ability to use Edmodo (Control beliefs) will lead to 
self-evaluation on their ability to perform the behavior or not (Perceived Behavioral 
Controls).  If this individual has high Perceived Behavioral Control, it is likely that the 
teacher will act and use Edmodo. In fact, the skills, abilities, and environment factors 
(Actual Control) play a vital role in enabling a teacher to use Edmodo successfully. The 
teacher might find that they lack some skills, for example, to install add-on features 
required by Edmodo software or insufficient computer specifications for a desired 
function, and they would then be unable to perform the behavior successfully. There are 
other factors, as well, that might influence a teacher to choose any tool: ease of use, 
beliefs about students, communication factors, etc. The teacher might request for the 
school to upgrade hardware or software in order to support an LMS, or provide training 
opportunities, but that takes time; there might not be a process in place to provide these in 
a timely fashion. Thus, there are barriers to using Edmodo, which are demonstrated in the 
TRA model as elements of Actual control and Background factors.  
The four key determinants of TRA—attitudes, subject norm, perceived behavioral 
control, and actual behavioral control—will be used as a guide to understanding high 
school teachers’ behaviors. Teachers who are currently using an LMS were selected to 
participate in this research. The research studied the teachers’ attitudes about technology 
and LMSs using a theoretical framework which asks them to consider behaviors, societal 
norms, projected performance achievements, and the school’s environment. There is no 
requirement placed by their school district that they must use any particular LMS.  The 
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way teachers use an LMS, and their behaviors attached to the use, such as communicating 
and delivery of course material, provide a window to discover how they think about the 
LMS. The teachers’ degree of inquisitiveness, amount of effort toward self-learning and 
type of disciplinary control to deal with an LMS are demonstrated in the research 
findings. In their practice, teachers showed whether or not this depends on 
external/environmental factors as stated by Fishbein and Ajzen: “To predict and 
understand behavior fully, we therefore have to assess not only intentions but also actual 
behavioral control (i.e., relevant skills and abilities as well as barriers to and facilitators 
of behavioral performance)” (2010, p. 21). 
Information technologies contribute to the two sides of the pedagogical process, 
as there are technologies for teaching and technologies for learning. Each side influences 
the other to achieve specific pedagogical goals either by focusing on the instructor or on 
the learner (Halverson & Smith, 2009). Yet some teachers might have different teaching 
objectives that drive their decision-making process when selecting an LMS. Teaching 
objectives or teaching orientation centers on the concept of teaching students about a 
specific subject, but they might also be driven by external factors, such as available 
support, ease of use, or their perception of the tool for communicating with other 
stakeholders. Such factors might be additional areas for research, as the decision-making 
process to use an LMS in their classroom is important.  
Moreover, in this study, the researcher also considered Diffusion of Innovation 
Theory to supplement TRA, because TRA does not adequately cover adoption of a new 
idea such as the use of a new technology by a group of users. Diffusion of Innovation 
Theory attends to this aspect. 
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Diffusion of Innovation Theory 
For analyzing behavior with regard to technology, Moore and Benbasat (1996) 
studied the adoption of information technology (IT) by end-users through both the 
Diffusion of Innovation Theory and the Theory of Reasoned Action. They used TRA to 
understand individual behavior regarding the acceptance or rejection of an innovation of 
IT in a closed workplace environment. Their research identified study participants as 
being either adopters or non-adopters of an innovation. They found that the model that 
they developed—utilizing the two theories—informed the use and diffusion of IT based 
on individuals’ attitudes and the expectations of others. Ease of use, relative advantage, 
and compatibility also contributed to the degree of IT use.  
With respect to the Diffusion of Innovation Theory alone, Rogers (2003) explains 
that it is essentially a social process in which information about a new idea is 
communicated from person to person. A key element is the process of communicating the 
innovation through certain channels to the members of a social system—interrelated units 
that are engaged in joint problem solving to accomplish a common goal.  
Diffusion of Innovation Theory measures the rate of change, which differentiates 
it from TRA. A historical example of rapid change was adoption of the Internet which 
resulted in change to US society as a whole (Rogers, 2003). Teachers of a school district 
in this study can be thought of as members of a social system with a communication 
channel. The LMS can stand for an innovation with the common goal of integrating 
technology with teaching.  Although TRA is the primary theory for analysis in this study, 
aspects of Diffusion of Innovation Theory may also prove of interest. This will be used in 
the discussion chapter to analyze based on the results. 
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Research Statement and Questions 
Research Statement 
The purpose of this case study is to understand why teachers choose an LMS and 
how they use it. The study of teachers’ integration of technology (i.e., an LMS) into the 
teaching and learning process will help us to understand related factors during decision-
making. 
The central phenomenon for this study is the use and selection of an LMS, 
focusing on teachers using an LMS in high school classes. It demonstrates teachers’ 
intentions for LMS use and finding exactly what teachers need from the LMS in order to 
be able to communicate all facets of classroom learning in public schools. This study 
benefits the entire educational community.  It helps educational stakeholders to focus on 
teachers’ needs as they select and use an LMS effectively in their classes. For the future, 
the findings of this study will help others in reviewing the use and selection of 
appropriate LMSs. 
Research Questions 
There are two main questions in this study and these two questions are broken 
into sub-questions in order to explore the teachers’ choices.  
1. What teaching objectives drive teachers’ choices in selecting an LMS? 
i. What teaching objectives do teachers think could be met by the use of 
an LMS? 
ii. How do teachers use an LMS to help them meet particular teaching 
objectives?  
2. How do teachers describe their use of an LMS with their students?  
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i. How does the teacher believe the LMS helps their students to learn 
successfully? 
ii. How do teachers acquire information about the LMS in order to make 
a decision about technology in their classes? 
iii. What LMS features are important for teachers? 
iv. What do teachers expect to accomplish with an LMS? 
v. How does the LMS make teaching easier or more difficult in teachers’ 
daily lives? 
Research Design 
This research will use qualitative methods—a case study approach, which 
includes the combination of interviews, recorded observations, and document analysis 
with individual teachers from regional high schools.  In order to understand the issue of 
the technology integration in teaching and learning by high school teachers, teachers 
were purposively selected. This purposive selection is in accordance with Creswell (2007, 
p. 73), who says “… case study research involves the study of an issue explored through 
one or more cases within a bounded system.” The research aims to discover how teachers 
in high schools choose their LMS, and how they use or wish to use the LMS.  All related 
documents for data collection, for both the interview and the observation, can be found in 
Appendix A: Interview Documents and Questions, Appendix B: Field Notes for 
Observation, and Appendix C: Teacher Reflection Instruction. 
Data Collection  
Information was collected using three methods: 1) semi-structured interviews 
with teachers; 2) recorded observations of teachers’ use of the LMS; 3) document 
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analysis of field notes and teachers’ reflections. Participant selection criteria are detailed 
in Chapter 3. Interviews and observations were conducted at two schools and a career 
center where each participant works or teaches their classes. Ten teachers were 
interviewed individually. Observations were used to increase understanding of how the 
LMS is used. Interview questions were based on Flosi and Bandyopadyay (2009) and 
vary based on the LMS used by the teacher. The interview and observation methods took 
place together at the same time, used open-ended questions, and lasted approximately 60 
– 90 minutes. 
Participants were asked to review their data and to describe their use of the LMS 
from a previous semester (i.e. Summer or Spring semester) or a current semester. With 
regard to the data collection, a verbal protocol analysis was used in accordance with 
Kuusela and Paul (2000, p. 38), who state, “In a typical information-processing study, 
concurrent verbal protocols are collected during the decision task or retrospective verbal 
protocols are gathered after the decision task.”  Concurrent responses to questions during 
LMS demonstration, as well as reviewing teachers’ self-reports and observed course 
preparations, were used to obtain information about the LMS’ features. The use of 
concurrent verbal protocols allows the participant to be more expressive (i.e., express 
their thoughts while interacting with an LMS or using technology), providing more 
insight during the data collection process (Gu, 2014; Nielsen, 2012).  A video recorder 
was used to capture teachers’ activities as they used and interacted with the LMS. 
Interaction responses between researcher and participants in the interviews enhanced the 
data collected for the research as it reflected the teachers’ behavior in using the LMS as 
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well as their needs. One week after their interview, participants were asked to write an 
email to researcher, consisting of one or two pages of reflections on their use of the LMS.  
Data collection occurred over a period of three months. Data were collected as 
electronic files (audio, video, and document files) to be ready for the next step of data 
analysis. 
Data Analysis 
Transcribed data, audio recordings, and video recordings were analyzed using 
Creswell’s (2007) case study pattern: managing data, reading memos, describing the case 
and its context, using direct interpretation, and presenting an in-depth picture of the case 
with narrative, tables, or figures. In addition, the case study method by Yin (2014), 
Hamilton and Corbett-Whittier (2013), and Noor (2008) was also used to guide case 
study components in the research. The multiple sources of data from interviews, 
recordings, reflections, and additional documents were used for analysis of the research.  
Trustworthiness 
Three main strategies were used to verify data: 1) rich, thick description; 2) 
triangulation; and 3) member checking. 
The research context (see Research Context, Chapter 3) and characteristics of the 
participants (See Participant Profile, Chapter 4) including experiences with technology 
and familiarity with LMSs—are presented using rich, thick description. This data 
provided how the research setting and information about the participants’ actual 
experiences connected to the skills of using an LMS.  
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A triangulation strategy helped sort information and categorize data from various 
sources, interviews, recorded observations, and documents (field notes and teachers’ 
reflection), to confirm the accuracy of data and relevant validity.  
Member checking helped to ensure the accuracy, credibility, validity, and 
ultimately the generalizability of the data. This allowed participants within the study to 
review, verify, and confirm with the researcher whether or not the information is correct 
and agrees with the codes used in the findings. 
Scope and Limitation 
This study focuses only on regional public schools at the high school level in the 
Midwest. There is much variability throughout the United States regarding technology, 
funding, and policy, but it is anticipated that many of the results of this study are widely 
applicable.  Teachers may have similar needs and experiences with regard to technology 
tools, skills, and knowledge, and the findings from this research may be of use when 
reviewing another region or a specific LMS. Future research may focus on situational 
variability in different regions and among teachers in different subject areas.  
A limitation in this research is that the observation of the teachers using the LMS 
was conducted immediately after the interview session as a teacher demonstration in their 
office. The observation could have been more useful if it had been observations of 
teachers during actual setup or update of materials for use with their classes online and 
face-to-face. This would have allowed a chance for the researcher to observe participants’ 
degree of use of the LMS and the level of use of each LMS feature. Given the complexity 
of LMS tasks in communicating with students and uploading course materials, the 
researcher might have expanded the process for data collection and observations. For the 
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ten participants studied, this might have meant several more weeks of scheduling and 
observation time as well as gathering consent from the district, individual teachers, and 
possibly parents. This expanded process, however, might have added greater detail about 
the actual performance of teachers interacting with an LMS and teaching technologies. 
Chapter Summary 
This introductory chapter addressed the rationale and background of this research. 
It also introduced the theoretical frameworks (TRA and Diffusion of Innovation Theory), 
research questions, research design, and scope and limitation of the study to give an 
overall picture. There are five chapters in this study. Chapter 2 brings in the related 
literature review that grounded this study. Chapter 3 describes the research methodology 
used for gathering information and the techniques for data analysis. In Chapter 4, the 
results from interviews of ten participant teachers are reported through emerging themes 
and codes. Finally, chapter 5 completes the study with a discussion of the findings from 
the results through the lenses of the literature review and theoretical frameworks and 
includes implications, suggestions for future research, and conclusions.  
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CHAPTER 2 
LITERATURE REVIEW 
 
Teachers have many choices to make when they are preparing for their classes. 
Some of these choices include what technology should be used to deliver education in the 
school. However, there is not complete agreement about what role technology should 
play in education. Some teachers fully embrace technology and attempt to bring it into all 
aspects of their teaching while others are reluctant because they do not believe that it is 
valuable. Teachers’ attitudes and beliefs about technology are even more pertinent now, 
as the new Common Core Standards push teachers to adopt technology in their delivery. 
Teachers might have had bad experiences with technology or a lack of support in 
implementing it. When is it appropriate to use technology, and at what stage is it useful? 
When should teachers use technology? Is technology an impediment to learning? These 
are some of the questions that surround the choice to use technology for the delivery of 
education.  
Technology is recognized as a powerful tool that facilitates information exchange 
by connecting people and allowing them to collaborate. The advantages of various 
educational technologies have been recognized with benefits shown in different practices.  
Educational technology enables students to collaborate, to learn content and skills, and to 
complement or enrich the curriculum, and it gives teachers a chance to try new teaching 
and learning methods (Ertmer et at., 2012; Riel & Fulton, 2001). The availability of 
technology allows for the development of curriculum for online learning, educational 
access for students, facilitation of student outcomes, and provides educational choices for 
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all (Barbour & Bennett, 2013). Online learning has changed the way teachers can 
perform tasks such as designing, presenting, delivering materials, and facilitating learning 
(Barbour, 2013). Educators in the public and private sectors are now greatly dependent 
on technology tools to accomplish academic goals, and technology’s integration into 
education is shaping a new pedagogical landscape for American schools. However, as 
Jackson (2010) suggests, technology is not needed for every situation. It is not a panacea, 
but it does offer solutions for many problems. 
This research looks specifically at LMSs that are used to expand high school 
classrooms. It asks when and how teachers want to use technology so that they can go 
beyond the classroom’s immediate environment. The literature reviewed relates to four 
main topics: LMS platforms in high schools, benefits of LMS platforms in high schools, 
factors for making choices in selecting an LMS, and goals for teaching with technology. 
This research fills in the gaps about what teachers want to do with technology and their 
LMS and what they perceive to be problems with technologies. 
LMS Platforms in High Schools 
School districts might provide an LMS which may be either a commercial LMS 
(which includes 24/7 support but may have fewer customization options) or an open 
source LMS (which may have less support but more options for customization).  In terms 
of support, commercial LMSs usually offer a support package when schools decide to use 
these in their schools, whereas OSLMS support will come from certified service 
providers. Schools will pay an extra fee for the desired services they need. For instance, 
OSLMS Moodle partners offer service at different educational levels in various regions. 
In the U.S., Certified service providers are ClassroomRevolution, LLC; Moodlerooms, 
  22 
  
Inc.; Remote-Learner; and Webanywhere USA, all of which offer installation, 
troubleshooting, customization, and training to schools (Moodle, 2013). Communication 
is a key feature of LMSs (Naveh, Tubin, & Pliskin, 2010; Black et al., 2007; Porter, 
2013; Berking and Gallagher, 2013; Wright et al., 2014).  The communication feature has 
tools for connecting teachers, students, and parents and allowing these groups to 
collaborate. It can also help teachers organize and deliver content. A formal definition of 
communication software in education states that it is “designed for sharing information 
between students and another party or parties including the instructor, other teachers, 
students or professionals (in education or outside of the field)” (Kurz, Middleton, & 
Yanik, 2004, p.315).  
Furthermore, Jackson (2010) states that communication is an important part of 
collaboration and the tools that teachers choose can help or hinder the learning process 
especially where software might conflict with different operating systems.  Jackson 
(2010) adds that the focus of any communication software is to deliver or enhance 
content delivery for classes. Teachers might connect with students and parents through 
various devices such as smartphones, tablets, netbooks, laptops, and desktops. There is 
also free web-based software such as Skype and Google Docs, both of which are well 
known and extensively used for communication and collaboration. Within the school 
district, district administrators and educational stakeholders used Skype to communicate 
with peers and as collaborative tools for working with others at different places (no need 
to be physically at the same place), and it helped to enable virtual meetings that occurred 
at the last minute or during severe weather (Kiriakidis, 2012).   
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Kurz, Middleton and Yanik (2004) mentioned other well-known software 
applications for specific subject areas: 1) TesselMania which helps mathematics teachers 
communicate geometry content, and 2) the Jasper Project, used by life science teachers to 
help students learn about the environment. General communication tools such as 
Groupware, videoconferences, instant messaging, email, and discussion boards, are all 
common types of software that teachers might use for collaboration (Kurz, Middleton, & 
Yanik, 2004).  
Barbour and Bennett (2013) conducted a study with e-teachers, a virtual learning 
network cluster, to determine the most popular Web 2.0 tools. The LMS and YouTube 
were found to be the top two Web 2.0 tools used by e-teachers. 
The word “communication,” however, may show less direct activity than the 
word “collaboration,” which conveys a greater sense of interaction between/among 
conversation partners.  Teachers’ choices of communication tools are likely affected by 
the purpose of a particular tool and how a teacher might use it in a classroom situation. 
Communication may include “speech, writing, gestures, or conduct …” (Jackson, 2010, p. 
316). Voice, text or video, are also modes of delivery that may be used online to aid in 
collaboration and communication.  
LMSs can specifically emphasize communication channels that enable students to 
work with each other and with their teachers using course content (Tumbleson, & Burke, 
2013). LMSs such as Blackboard, CourseSites, ANGEL, Moodle, WebCT, and Sakai are 
used for both traditional and online classrooms. Using technology can build students’ 
confidence, thus enhancing their learning (Riel & Fulton, 2001; Dress, 2009).  
Researchers suggest that pervasive LMS use in the U.S. may support education in K-12 
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schools through access, ease of use, and internal support (De Smet, Bourgonjon, 
DeWever, Schellens, & Valcke, 2012). 
Competition and Mergers Shaping the K-12 LMS Market 
Both the Gartner Research Center (2012) and McIntosh (2014) have lists 
outlining the Student Information Systems (SIS) and LMSs available for K-12. The top 
three LMSs in education are: Blackboard, Desire2Learn, and Moodle. The Gartner report 
reviews each, according to the student population of the school districts. These reports 
contain useful information for the school district administration that can in turn be used to 
select an LMS for their own use. They found that LMSs were widely used in school 
districts because of the benefits they offer teachers in organizing and delivering learning 
activities for classes. Vendors’ platforms as reviewed by Gartner offer school 
administrators a selection choice based on three solutions: 1) delivery of data to 
classrooms; 2) web-based accessibility via mobile devices; 3) inclusion of an analysis 
tool to a certain extent.  
In 2007, Moodle became the most well known Open Source LMS (OSLMS) in 
education worldwide; by 2010, it had doubled the number of users from half a million to 
one million. As of November 18, 2013, a current stable Moodle 2.6 version launched that 
week in 242 countries with 92,070 registered sites providing a total of 76,509,811 users 
(Moodle, 2013). The following table shows that the U.S. is the top country using Moodle 
for education and the number of registrations for each Moodle version (see Figure 2). 
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Wanchek (2011) reports that Moodle and Sakai were the top two OSLMSs with 
the biggest market share in the U.S. Research on needs assessments for LMSs in 
Maryland with reviewers in participant school districts showed that 11 out of 24 school 
districts used Moodle, Sakai, and SharePoint SLK, the top three OSLMS. Research with 
the Maryland schools was conducted through a virtual learning environment and included 
reviewers who were system administrators, technical facilitators and teachers, and 
learners. They found that half of the district schools chose commercial LMSs because of 
cost savings, ease of start-up, familiarity with the system, and training. As stated in the 
report, “Moodle won the vote, largely because some of the school systems had already 
started with that system, and they were able to receive training and support through the 
grant” (Wanchek, 2011, p.1). Moodle was the top pick among the OSLMSs for three 
main reasons—familiarity (already used at schools), training, and financial support from 
a grant (Wanchek, 2011).  
  
 
  
Figure 2.Top 10 registered sites and Moodle registrations by version (Moodle, 2013) 
  26 
  
Population Size and LMS Adoption in Schools 
The 2012 Gartner report demonstrates some differences between school district 
size and the LMS that they adopted. Gartner reorganized data from The National Center 
for Education Statistics (NCES) based on student population divisions (Gray, Thomas, & 
Lewis, 2010). They divided them into tiers based on population: Tier 1 districts had less 
than 10,000 students; Tier 2 had 10,000-24,999; Tier 3 had 25,000-49,999; Tier 4 had 
50,000-99,999, and Tier 5 had 100,000 students or more. The Gartner Report’s division 
of K-12 district schools into 5 student population tiers found that more than 15,000 U.S. 
school districts (98% of the whole nation) have less than 25,000 students.  Student 
population size makes a difference in school districts with respect to IT budgets, 
technology sophistication, procurement patterns, and usage of external vendors with the 
report noting “vendors’ presence in the larger district tiers”(p.5).  
Gartner’s information shows that specific LMS platforms, for instance, 
Blackboard and Desire2Learn, tend to be used and implemented in district tiers as the top 
LMSs in the U.S. Based on disclosure data from the participating vendors in Gartner’s 
report, existing LMSs in school districts are used for organizing and delivering learning 
activities. Vendors offered LMSs that support data delivery to classrooms, web-based and 
mobile device accessibility, and analysis tools. Despite the popularity of LMSs, this 
report shows that school district administrators’ awareness of LMSs and selection of a 
suitable LMS for their organization was mainly informed by the view of business vendors. 
Gartner states that there is a challenge of compatibility of a selected LMS with other 
systems at the school.  
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Examples of Popular LMS Platforms in Schools 
Here is a brief description of some of the popular LMS platforms currently being 
used in schools: 
1. Blackboard, initiated in 1997 in Washington, D.C., is one of the top LMS 
platforms in the educational environment. They bought ANGEL in 2009 and 
extended it into Blackboard solutions. Their products cover multi levels of 
learning such as Blackboard Learn, Blackboard Mobile, Blackboard Analytics, 
and Blackboard Connect. They provide services internationally as well as within 
the U.S. They have platforms for K-12 public and private schools of all sizes. 
Blackboard also has a wide-based offering of solutions and services to higher 
education, government, and business sectors for learning and teaching 
(Blackboard, 2013). 
2. ANGEL is a commercial LMS acquired by Blackboard in May 2009. The current 
version has basic features similar to that of other LMSs but uses different terms 
for the features—course page, calendar, lessons, resource page, communication 
page, and report page. Development was discontinued when Blackboard bought 
ANGEL (ANGEL, 2013; Blackboard, 2013; McIntosh, 2013). 
3. Desire2Learn, renamed Brightspace in 2014, was created in Canada in 1999. 
During the past decade and a half they expanded to other countries worldwide 
including the U.S., UK, Australia, Singapore, and Brazil. Their product is similar 
to other platforms that offer several solutions such as a web-based LMS platform, 
Desire2Learn’s Learning Suite, and LMS features for K-12, higher education and 
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enterprise levels. They serve more than 15 million users (Desire2Learn, 2014; 
Gartner, 2012).  
4. Edmodo was created in 2008 as an OSLMS, for four user groups (teachers, 
students, parents, and administrators) to engage and connect everyone in the class 
as well as to measure students’ performance. It includes intuitive design with rich 
graphics in features for elementary to the high school level and is also accessible 
on mobile devices (Edmodo, 2013).  Hsu, Wang, and Runco (2013) deployed the 
tool for middle school teachers, who used it as a communication and collaboration 
tool in a new literacies class, allowing students to share and use articles among 
themselves. 
5. Moodle, an OSLMS, can serve thousands of users and allow them to collaborate 
and communicate in a traditional or online class. Moodle lets teachers deliver 
course content, assessment (quizzes), discussion forums, collaboration, chat, and 
email. There are ways to manage sites, courses and content that enable specific 
features for the user (Moodle, 2013; Al-Ajlan & Zedan, 2008). The key to 
Moodle’s benefits are giving freedom to the user to implement and modify based 
on their needs thus allowing ease of access, a prompt download when having to 
upgrade to a new version and compatibility with main operating systems (Mac 
and Windows).  It is available for diverse groups of users that include students, 
teachers, administrators, and parents, thus being true to its features as a 
collaboration and communication tool (Al-Ajlan & Zedan, 2008; Moodle, 2013). 
Flosi and Bandyopadyay (2009) itemize several common LMS features such as the 
assignment drop box, customization of the homepage, interactive student view, 
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discussion boards, email, group work, student web pages, grade book, quizzes, and 
feedback. This list includes the basic features that any typical LMS provides. Additional 
features include chat rooms, calendar systems, editors for uploading course content, 
survey generators, and course statistics (Flosi & Bandyopadyay, 2009). These features 
are all helpful in the K-12 classroom.  
Benefits of LMS Platforms in Schools 
 Kay (2012, p. 78) finds strong evidence that “secondary school teachers believe 
that good quality web-based learning technologies engage students and help them learn.” 
Educators who use an LMS recognize the learning benefits of web-based technology. 
Because web-based technology can be self-taught in a short period of time, there is 
interest in using it in addition to considering it will engage students with its features (i.e., 
visuals and interactivity) (Kay, 2012). 
One aspect of utilizing the LMS in K-12 settings is the advantage it can offer 
parents to engage with teachers through the LMS (Klobas & Mcgill, 2010). The 
engagement can provide added value to their children’s education and lead to their 
success in reaching educational goals.  A relationship between teachers and the learner’s 
family can impact a student’s academic achievement. A study in Florida recognized the 
importance of ICT (Information and Communications Technology) for family and 
community. Researchers find that providing access for the family via technology 
produces positive effects in public schools (Hohlfeld, Ritzhaupt, & Barron, 2010).  
An LMS has the potential to support the five basic categories of learning (initial, 
continued, remedial, upgrade, and transfer learning) (Berking & Gallagher, 2013). As 
such, it can become a key factor in effectively assisting teachers with the tasks they 
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perform throughout the semester (Klobas & Mcgill, 2010). Selection of an appropriate 
LMS for the school represents a first step toward developing quality online instruction. 
Berking and Gallagher (2013) emphasize the importance of choosing the right LMS, in 
terms of management, delivery, durability, extensibility, and scalability, to choose the 
system that optimizes needs while not wasting money or the time of learners. Laferrière, 
Hamel, and Searson (2013) studied barriers in technology integration in schools in 
Canada, stating “The school district superintendent kept releasing decision-making power 
to IT management personnel.” A school district’s administrative view and/or lack of 
familiarity with learning technology (software and hardware) has great impact on 
teachers’ use of technology made available in a school (Teo, 2011). 
In conclusion, the LMS gives teachers a tool for essential teaching tasks, but 
teachers should be confident in their ability to use it. An awareness of technology usage 
and teacher confidence with technology facilitates the productive use of an LMS (Howley, 
Wood, & Hough, 2011; Holden & Rada, 2011). Subsequently, teachers will be able to 
deliver knowledge with technology thus assisting them to meet their teaching objectives. 
Factors for Making Choices in Selecting an LMS 
Teachers need to be aware of technology’s benefits so they can pick the 
technology tools that meet their teaching objectives. This is a critical part of successfully 
teaching with technology (Berking & Gallagher, 2013; Schnellert & Keengwe, 2012).  
Wright et al., (2014, p.2) state, “In general, selecting the right LMS depends on 
many factors, including the age of the students and the type of instruction and learning 
experiences the instructors and institution want to provide.” To blend the needs of both 
instructors and students, decision-making could be influenced by students’ demographics, 
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the subject matter that is being taught, and the expectations of teachers.  
Studies conducted outside of the United States (i.e., Greece and Germany) 
illustrate the widespread concern with LMS adoption and use. Schnellert and Keengwe 
(2012) find that choosing appropriate technology is a core concern to facilitate 
technology integration. Berking and Gallagher (2013) propose several critical elements to 
consider when selecting the right LMS.  This includes choosing a system to manage and 
deliver learning by reviewing its 1) durability—the system will be able to perform 
upgrades periodically; 2) extensibility—the modularity of the system can be increased; 
and 3) scalability—whether or not the LMS will serve to meet certain volume demands 
while growing. Watson, Murin, Vashaw, Gemin, and Rapp (2012) suggest factors for 
selecting technology for the K-12 online learning environment, saying that selecting an 
LMS especially deserves consideration of the following: 
1. Make sure the educational goals of your program drive your LMS choice by 
having a selection committee who considered and reviewed the use of an LMS in 
your school. 
2. Choose an LMS that supports the importation of content from an existing system. 
Due to integration concerns, the existing system should be able to migrate into a 
new system with its features and content working well with the new system. 
3. Calculate the indirect costs. The cost of the product and its maintenance after sale. 
This is related to initial product cost and the ensuing maintenance contract 
between the school and the vendor. 
4. LMS solutions support. The school should consider the extent of limited technical 
resources within the vendor’s contract. 
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In addition, Barbour and Adelstein (2013) describe available and productive 
training for instructors in that the utilization of software can be maximized by the use of 
effective training. This means that there will always be a need for quality training for K-
12 teachers who will be using technologies that facilitate online usage. In the same vein, 
Webster and Murphy (2008) indicate technological, pedagogical and management 
training is invaluable to the teachers.  In their study, 40% reported that they did not get 
professional development before delivering an online class and only 2% of pre-service or 
in-service teachers received systematic training. Purcell, Heaps, Buchanan, and Friedrich 
(2013) state that 85% of teachers search for guides that will assist them in their learning 
on how to effectively use teaching tools.  This implies that insufficient formal support 
and training demands that teachers investigate their own training/knowledge solutions. 
Students’ Use of the LMS 
Student use presents an additional factor that might impact selection of an LMS, 
and student attitudes about the LMS brings in another element. Bandura’s (1977) 
pioneering work on self-efficacy theory guided thinking about how the amount of effort 
and amount of time to confront a situation has an impact on perceived self-efficacy. 
Unexpectedly, ease of use was not found to be significant, instead, a positive attitude of 
perceived usefulness had great weight in predicting students’ usage and self-efficacy.  
Friedrich and Hron (2010) researched eight high schools in Germany by 
conducting a similar study on upper-level students’ perceived ease of use and usefulness 
of an LMS. The authors found a positive relationship between computer-related attitudes 
and computer-related experiences. Computer usage of an individual is influenced by two 
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factors (positive attitudes and self-efficacy). The theoretical concept of self-efficacy was 
studied as it relates to computer use.  
Kordaki’s (2013) empirical case study used interviews and observations in Greek 
high schools to research computer teachers’ motivations, beliefs, and classroom practices. 
She found “empowering beliefs” that include intrinsic motivation (i.e., teacher’s love for 
teaching and desire to help students learn) and “constraining beliefs” with extrinsic 
motivation (i.e., inability to keep up with changes in technology and students’ perception 
of the subject). Thus, the relationship between teachers’ beliefs and teaching practices are 
related to the selection and use of an LMS for their class. Empowering beliefs were 
demonstrated in classroom “teaching practices” involving problem solving and 
collaboration; constraining beliefs reflected teaching practices that were inconsistent. 
The purpose of communication and the situation in which a communication 
channel is used are listed as factors that could be considered while selecting 
communication tools (Jackson, 2010).  Some barriers of communication software include 
the cost of the tool, the limitation on the numbers of users that can access the tool, 
security afforded by the tool, ease of use, and integration of the tool. 
Flosi and Bandyopadhyay (2009) offer metrics to provide a value based on the 
usage of an LMS by instructors in higher education, which are useful when considering 
LMS selection in high schools:  
1. Performance expectancy: individual’s beliefs on technology performance 
(accomplishment, improvement, and enhanced effectiveness).  
2. Effort expectancy: the ease to learn, use, develop, and deliver content for classes.  
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3. Social influence: existence of support available from staff and others within 
schools.  
4. Facilitating conditions: encouragement from administrators or superintendents.  
5. Security and privacy: concerns about the confidential levels of information of 
students and teachers.  
6. Time: time used for implementation and for the LMS.  
7. Utilization of LMS: preference for teaching different from traditional style.  
Many empirical findings about LMS use in the classroom connect to the Theory 
of Reasoned Action (TRA), which states that “the intention to perform a given behavior 
is based on a particular combination of attitudinal, normative, and control considerations” 
(Fishbein & Ajzen, 2010). Fishbein and Ajzen (2010, p. 22) explain in their Theory of 
Reasoned Action (TRA) model that attitudinal and normative values are the most 
significant. This translates well in studying how teachers select technology and a 
particular LMS for their classes. The attitude of teachers toward the LMS needs to be 
positive; it serves as a communication channel for their choice of technology. Ertmer et al. 
(2012) emphasized that “the strongest barriers preventing other teachers from using 
technology were their existing attitudes and beliefs toward technology, as well as their 
current levels of knowledge and skills.”  This reiterates that teachers’ attitudes and beliefs 
toward technology drive the effective use of technology. 
Goals for Teaching with Technology 
 The use of an LMS as a tool to facilitate technology integration can affect how 
education solutions are provided and how teaching objectives are met. Based on varied 
expectations of success, Fullan (2001, p. 39) discovered that teachers need to make 
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changes along three dimensions: “1) the possible use of new revised materials 
(instructional resources such as curriculum materials or technologies); 2) the possible use 
of new teaching approaches (i.e., new teaching strategies or activities); and 3) the 
possible alteration of beliefs (e.g., teaching assumptions and theories underlying 
particular new policies or programs).” Although teachers may apply these three 
dimensions to classrooms, this will not guarantee the integration of technology at a larger 
scale.  
Ertmer and Ottenbreit-Leftwich (2010) describe technology integration through a 
teacher’s view, looking particularly at the appropriate use of Information and 
Communications Technology (ICT) to help students learn. They analyzed the teacher 
characteristics that increase ICTs’ resources as meaningful teaching objectives, tools, and 
support at the school level. They concluded that teachers should be trained to use 
technology through education and professional development (such as in-service training 
and workshops) but most importantly, that teachers should see examples of the 
technologies in practice. Training and positive examples help build teachers’ self-
confidence and belief that they can use the tools effectively in their classrooms. Schools 
can help teachers to gain experience with technology through the school’s culture.  For 
example, sharing a schoolwide vision of technology use, regular discussion or meetings 
to see how the development of technology has progressed, and allowing teachers to 
participate in planning sessions to integrate technology for students’ learning are 
important. 
Barbour and Bennett (2013) discover that teachers in online classes realized that 
professional development methods that include the discussion of teaching objectives are 
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more useful than only focusing on teaching technology tools.  Some teachers incorporate 
LMS use into the traditional classroom as well as the online classroom. As such, it is 
important to guide teachers not only with the communication technology but also with 
the development of specific teaching objectives methods that are applicable to the online 
classroom (Barbour & Bennett, 2013). 
Technologies currently used in classrooms build upon previous technologies; for 
example, the interactive whiteboard (display technology and touch-screen feature) is an 
explicit example of what can occur when a tool is adopted for use (Kruse, 2013).  The 
adoption of technologies encourages a comparative approach to the adoption of new 
teaching objectives approaches offered by the technologies (Dress, 2009). This is the 
most critical barrier to teaching with technology—barriers that teachers have experienced.  
When technology is not specifically aligned with course content, the utility of the 
technology tool disappears. Thus, teaching with technology increases student learning 
when teachers use the right tool for the specific content (Ertmer & Ottenbreit-Leftwich, 
2010). 
High school level teachers have transitioned from just using LMSs for face-to-
face delivery and now use the tools for communication and collaboration within the 
course. Ertmer et al. (2012) find that Kindergarten – Grade 12 (K-12) teachers’ beliefs in 
student-centered practice, as contained in their specified attitudes, beliefs, and technology 
skills, frame the major issues in technology adoption. Their study showed that teachers’ 
passion for technology, mindset toward problem-solving activities and support from 
others in school all influence teachers’ practices in the use of technology. This implies 
that when teachers use technology to construct their courses to meet the expected 
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curricular or teaching goals, their students, as well, are the beneficiaries of the use of 
technology in their classes. 
Watson, Lee, and Reigeluth (2007) suggest that Learning Objects (LOs) are one 
of the most important pedagogical features within an LMS.  LOs are for the teacher to 
select and customize as needed. The researchers state, “An LO represents the smallest 
component of content…. Essentially, a learning object can be defined as any digital 
media that can be reused to support learning” (Watson, Lee & Reigeluth, 2007, p. 73). 
Watson et al (2007) further assert that there is a lack of standards regarding the creation 
and use of LOs in LMSs, reducing their reusability. When such standards are in place, 
LOs would allow teachers to organize instructional content and support communication 
between learners as well as their teachers. Ideally, according to Watson et al (2007, p. 31), 
a fully featured LMS would result in a shift to a new education paradigm, “from one with 
a focus on standardization and sorting with a high rate of failure, to one that supports 
customization to meet all learners’ needs.” In their view, LMSs need to provide more 
constructivist-based teaching and support collaborative learning with learner-defined 
goals. They affirm that “the greatest possibility for improving these technologies (LMSs) 
lies in the hands of learners, teachers and other stakeholders” (Watson & Watson, 2007, 
p.32). 
Chapter Summary 
 The existing literature demonstrates that LMSs are being used extensively and are 
studied at the K-12 level, yet LMS selection is often not in the hands of teachers; it is 
usually chosen by administrators. Well-known LMSs available and in wide use can be 
either a commercial or free OSLMS. In addition, the training for K-12 teachers on LMS 
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use is not adequate and teachers are usually left to develop these skills on their own. 
Teachers recognized benefits of technology to students and teachers in learning and 
teaching activities. An LMS or teaching technology aims for two main purposes which 
are communication and collaboration. All these are for the students’ benefit in learning.  
Furthermore, research indicates the need for effective training for teachers to use 
an LMS and other online technologies; LMS use by teachers in high school is not the 
same as the use of an LMS by faculty at the higher education level. Teachers’ ability in 
using an LMS at the high school level requires a certain degree of confidence to be able 
to meet teaching objectives. Accessibility via mobile devices is an important feature to 
include in the LMS as well. The availability of adequate technical support is another key 
element for considering an LMS. 
However, there is currently little research on the diverse educational desires of 
teachers in a school system that has chosen to adopt a particular LMS. Previous research 
stressed the factors to consider for selection of an LMS such as educational goals, support, 
and training. The alignment of technology with course content will indicate the success of 
technology tools.  
How do teachers make choices based on their teaching objectives? What 
impediments arise as they attempt to use the LMS? The degree of involvement of all 
stakeholders (including teachers) in selecting an LMS in the school district is a missing 
piece in the research. This research will focus on teachers, as users of the LMS, in order 
to find out how the teachers work with the system, and whether or not the LMS’s features 
serve their teaching objectives. It focuses on one selected LMS platform for a school 
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district, which provides a way to explore between top (principal, director) and 
practitioners (teachers, staff) levels at a school.  
This research project fills the gap in the existing literature by exploring why and 
how teachers choose to use LMSs. It investigates how teachers feel about specific 
elements in the LMS. It shows how teachers become empowered to diverge from the 
school’s or district’s expectations.  The research examines teachers’ intentions and beliefs 
within the context of community norms, and how those norms influence the teacher’s 
actions. It looks at ways that formal training and peer influences help them overcome 
barriers to meet desired outcomes and increase confidence so that they can achieve their 
pedagogical goals. This research includes the perspectives of high school teachers and 
administrators in integrating the LMS and related technology from selection to 
implementation. The collection and analysis of data in teachers’ responses to the project’s 
research questions contributes to a more nuanced understanding of the integration of 
LMSs at the high school level.  
 
  
  40 
  
CHAPTER 3 
RESEARCH METHODOLOGY 
 
This research examined how teachers chose an LMS platform and their 
perceptions of the advantages and disadvantages of different LMS platforms for high 
schools. This qualitative project provides a detailed study of the reasons behind teachers’ 
LMS selections based on the Theory of Reasoned Action (TRA) by Fishbein and Ajzen 
(2010) study. In a study by Fishbein and Ajzen (2010), results explained how teachers’ 
attitudes toward behavior, perceived norms, and perceived behavioral controls for LMS 
use drove their intentions, as demonstrated through their LMS choices.  
This chapter describes the methodology of this qualitative research that follows 
the case study method. Interviews were the primary method for gathering data from 
teacher participants in this project. According to Gill, Stewart, Treasure, and Chadwick 
(2008), “The purpose of the research interview is to explore the views, experiences, 
beliefs and/or motivations of individuals on specific matters” (p. 292). Essential 
components in the research design include details of participant recruitment and selection, 
and data collection and its analysis. This study is meant to answer questions about why 
teachers made their technology choices and how they used technology with their classes.  
Reasons for Choosing a Case Study Method 
Yin (2014), Hamilton and Corbett-Whittier (2013), and Noor (2008) explain that 
a case study method can be utilized to guide important parts of a research study, 
including key elements, context, and employing of evidence in a practical way.  Also, 
Creswell’s (2007) qualitative research methods assisted in framing the case study 
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approach for this research. Hamilton and Corbett-Whittier (2013) mention key elements 
of a case study as being a research genre of a bounded unit located within personal, 
professional, local, and national communities with a focus on collecting rich data.  Data 
may be collected during an intensive but short period of time by using a variety of data 
collection tools (interviews, observations, reflective journals, and others). When two or 
more forms of data collection are utilized, this helps to triangulate the data and reinforces 
the legitimacy of the conclusions drawn (Hamilton & Corbett-Whittier, 2013). 
This project’s focus is on why and how ten high school teachers choose to use 
particular technologies for teaching in the context of the ten cases of high school teachers 
in the same school district. Yin (2014) explains,  
a case study allows investigators to focus on a ‘case’ and retain a holistic and real-
world perspective—such as in studying individual life cycles, small group 
behavior, organizational and managerial processes, neighborhood change, school 
performance, international relations, and the maturation of industries (p.4).  
 
This research aims to understand the reasons a group of high school teachers 
choose an LMS and other teaching technologies. Hamilton and Corbett-Whittier (2013) 
state that “since case study is not about narrow indicators and measurements but about 
the lived experiences of the individuals and groups inhabiting the case” (p.61). The case 
study method is employed in this study because it fits within the defining conditions of 
the above mentioned researchers.   
For more than a decade, this specific school district has used LMS platforms and 
provided support to the teachers in utilizing technology in their classes. This long-term 
history of technology involvement as a characteristic of the district made it attractive for 
selection as the study’s target group (see the Research Context section later in this 
chapter). Moreover, “Case studies become particularly useful where one needs to 
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understand some particular problem or situation in great-depth, and where one can 
identify cases rich in information” (Noor, 2008). Until now, this one district’s schools 
have used two official LMS platforms (Blackboard and ANGEL). The stakeholders in 
this district—teachers, staff, administrators, and technical support—are involved with 
several other platforms and various kinds of software and hardware. Yin (2014) 
emphasized, “the more that your questions seek to explain some present circumstance 
(e.g., “how” or “why” some social phenomenon works), the more that case study research 
will be relevant” (p.4). This case study with ten participant teachers will help to gather 
relevant information.  
Participant Recruitment and Selection 
Participant Recruitment 
Participants are ten public high school classroom teachers from two schools and 
one career center within the same district. Participant criteria are as follows: (see 
Appendix D for a summary of participants’ demographic data): 
1. Teachers are currently teaching classes at the high school  (grade 9-12) level. 
2. Teachers are currently teaching any subject. 
3. Teachers are using an LMS with their class. 
4. Teachers are choosing to use either a commercial LMS, an OSLMS, or both.  
The researcher purposefully recruited 10 teacher participants to conduct 
individual, semi-structured, 60 – 90 minute interviews. Permission and research approval 
from the school system and the university’s Institutional Review Board (IRB) was 
obtained prior to recruiting participants.  The assigned contact person for the district was 
the manager of instructional technology. The manager of instructional technology sent an 
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email notice to district high school principals, media specialists, and a handful of teachers 
who had some level of expertise with technology. The email was a request for participant 
teachers to volunteer for this study: “Can you please share the information below with 
your teachers?” Information about the research was provided, including its purpose, 
requirements, length of interviews and observations, consent forms, and instructions for 
reflections. Teachers who were interested in participating contacted the researcher 
directly through email. 
Participant Selection 
Ten teachers were selected as participants. The recruitment message contained the 
information in Appendix A. The researcher created an online poll for scheduling an 
appointment that was sent to invite participants. They filled out the online poll to indicate 
their available times in Doodle online within a range of a two-hour time slots. This was 
followed up by contacting and communicating with participants through email to confirm 
interviews at a convenient time and place for the participants. 
Research Context 
District Characteristics 
This case study took place in the Midwest. The school district is in a small city 
with a population of slightly more than 110,000 people. The major employment 
industries are healthcare, higher education, and insurance. Hamilton and Corbett-Whittier 
(2013) discuss a case study focused on small groups or individuals by presenting 
questions for answers about contexts, relationships, processes, and practices. Using their 
research as a guide to describe the context of this case, the school district studied includes 
19 elementary schools, six middle schools, four high schools and one career center. The 
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state’s department of elementary and secondary education accredited this district with 
distinction.  As of September 2014, this district’s student enrollment was about 18,000 
total with about 5,000 students at the high school level. This research was conducted at 
two public high schools (grade 9 – 12) and a career center, an integral part of the school 
district that provides technical and career instruction for high school students across the 
district. The first high school (H1) had the highest enrollments of nearly 1,900 students 
with about 160 teachers and had been established almost 40 years ago. The second high 
school (H2) had approximately 1,700 students with about 200 teachers and was built 
more than 80 years ago. Total students in both schools comprised about twenty percent of 
the whole student population in this school district. The career center, established during 
the 1970s, not only serves public high school students but also those from parochial and 
home schools within the county. There are about 70 teachers who serve between 1,800 to 
2,100 students yearly at this career center. They offer a variety of skills for high school 
students and adult learners in subjects such as arts and communications, business, 
engineering and industrial technology, foundation knowledge and skills, health services, 
human services, and natural resources agriculture. More than 70% of students in the 
district go on to college after graduation from high school.  
District Technology Background 
In terms of teaching technologies within this district and technical assistance for 
the network, hardware and software, there is a district technology services department (43 
support staff) charged with providing support for students, teachers, and staff. Typically, 
the support for teachers is in designing lessons, team-teaching, updating educational 
technology, and providing consultations for individuals or groups. Some of the 
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technology resources that the district supports consist of smart boards, smartphones, 
iPads, Google Tools, Web 2.0 (online collaborative resources), social media, website 
creators, digital images/video, and podcasting, along with numerous specialty 
applications chosen by teachers for use with their classes. Technology services in this 
district has been using an LMS for more than a decade—the first school in their state to 
use such a system. ANGEL 8.0 and Blackboard LMS are provided by the school district 
for teachers, students, and parents to use at school and online for students’ education. The 
only technologies the district requires teachers to use are email for communicating, 
eSchool, an application for assessment purposes and WordPress an application for 
creating a teacher’s webpage. The LMS is, therefore, optional in this district; teachers are 
able to decide whether or not to use it in their classes. Specifically, the district started 
with Blackboard as their LMS a decade ago and changed to ANGEL six years ago. 
ANGEL LMS was used from 2008 – 2013.  In 2013, the transition back to Blackboard 
began, yet some teachers still continue to use ANGEL for a repository but not for 
interaction with students. When Blackboard bought ANGEL in 2009, the district decided 
to purchase Blackboard for two main reasons: 1) Blackboard has a robust assessment 
feature built-in; and 2) Blackboard allowed the use of ANGEL for free until the district 
made a complete migration to Blackboard. 
LMS Selection Committee and Process  
As noted, ten years previously the district started with Blackboard as their first 
LMS. After four years of use the district had concerns that Blackboard wasn’t staying up-
to-date with some of the other LMSs, so they did a review of comparable systems by 
their district selection committee. The manager of instructional technology headed the 
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selection committee that reviewed different LMS systems. The committee members were 
formed from the district technology committee composed of parents, community 
members, administrators, and teachers. The selection committee, then, decided to 
purchase ANGEL and used that for four years. When the technology services 
administrators learned that Blackboard had bought ANGEL in 2013 and decided 
immediately to cease development of it, they organized meeting sessions with several 
LMS vendors. Technology services reviewed the LMSs presented and a selection 
committee was formed once more to review three main LMS contenders—Blackboard, 
Canvas, and Desire2Learn. The committee settled on Blackboard. Blackboard became the 
officially instituted LMS for use by schools in the district with contractual support from 
corporate Blackboard’s technical team. Still, it remained optional for teachers’ use.  
The first transition from Blackboard to ANGEL as related by the manager of 
instructional technology had widespread participation by teachers when they understood 
that they had to move their electronic teaching resources from Blackboard to ANGEL or 
they would be lost, “move it or lose it” as the manager stated. This was different from the 
recent transition from ANGEL to Blackboard, as teachers still have some access to 
ANGEL. As part of the selection committee, a few teachers participated only at the end 
of the review when they were down to the final two choices, Blackboard and Canvas. 
Teachers were able to try out the full features of each and listened to presentations by 
Blackboard and Canvas representatives but Blackboard had more time. One participant, 
shared during his interview for this study that he felt the administrators were the ones 
who held the power to decide. He believed that the use of Blackboard by the local higher 
education institution carried the most weight in the decision. The selection committee 
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was aware of the high cost of Blackboard in contrast to the OSLMS contender. Teachers 
and media specialists were involved as well. Teachers’ involvement, however, began 
with vendor product demonstrations when the district sent out an email to invite them to 
attend. Teachers evaluated LMS platforms through a provided rubric. After gathering 
feedback from teachers, both the chief administrator and the manager of instructional 
technology related in their separate interviews for this study that the district technology 
committee made the final decision. The chief administrator expressed that they also liked 
to hear teachers’ views about an LMS but their involvement came at the very end.  
Situation of Blackboard and Technology Use in the District 
Presently, the technology services department is responsible for the LMS and 
other tools. Because the district technology leaders were trying to accommodate teachers 
and promote the use of technology in teaching, they decided on Blackboard despite the 
expense. The district, however, could not get timely technical support from Blackboard 
and this caused the scheduled setup class for teachers to be delayed at the commencement 
of the 2013 school year because the district technical staff was unable to upload teaching 
materials for the new semester. Consequently, the district lost trust from the teachers who 
felt it wasn’t worth waiting for Blackboard to be up and eventually running effectively, 
so not many teachers used it. The district also had to confront the cost effectiveness of the 
expense the district had invested in the LMS in trying to advance technology in the 
district.  
The district decided in March of 2014 to purchase iPad minis for all fifth-graders. 
They designated this as a one-to-one initiative with the idea that the students will learn 
the devices in fifth grade and then take them to sixth grade the next year. They decided 
  48 
  
on fifth grade because the students don’t change classes very much and their teachers 
could focus on teaching them how to use their iPads. For the two high schools in this 
research, students who took at least one Advanced Placement (AP) class received the 
same device. There were about 700 students with iPad Minis at each high school 
(between 40 to 50% of the student population in each school). Students can use their 
iPads at school and home. The iPad Mini funding came from the district’s operating 
technology budget.  
Data Collection 
This research consisted of three different data-gathering techniques. Interviews, 
recorded observations, and document analysis of field notes and teachers’ reflections 
were used to discover the process of integrating technology for teaching. Participants 
provided various perspectives on using an LMS in high schools. The participants’ 
responses allowed the researcher to gain a deeper understanding of why and how high 
school teachers use LMSs, as well as the teaching objectives that drove teachers’ LMS 
choices. This research also aimed to uncover reasons why teachers used LMS platforms 
other than the institutionally supported LMS.  Gill, Stewart, Treasure, and Chadwick 
(2008) said that  
Qualitative methods, such as interviews, are believed to provide a 'deeper' 
understanding of social phenomena than would be obtained from purely 
quantitative methods, such as questionnaires. Interviews are, therefore, most 
appropriate where little is already known about the study phenomenon or where 
detailed insights are required from individual participants (p.292).  
 
Semi-structured interviews with open-ended questions elicited comprehensive 
information about the LMS from participants’ viewpoints. This interpersonal approach 
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allowed teachers to provide in-depth information based on their teaching and LMS 
experiences.  
Interviews 
The interview protocol was sent to the participants prior to the meeting so that 
they could fill out the demographic section and consider the questions prior to the 
interview. A semi-structured interview is helpful as it provides participants with some 
guidance on what to talk about, which many find helpful. The flexibility of this approach, 
particularly compared to structured interviews, also allows for the discovery or 
elaboration of information that is important to participants (Gill, Stewart, Treasure, & 
Chadwick, 2008). 
Interview location. 
Gill, Stewart, Treasure, and Chadwick (2008) recommend an appropriate 
interview location that “Wherever possible, interviews should be conducted in areas free 
from distractions and at times and locations that are most suitable for participants” 
(p.292).  Interviews were held at the participants’ schools or offices at their convenience. 
The interviews occurred after teaching hours and/or during teachers’ free time at school, 
so that there was no distraction. The researcher took notes while interviewing and 
brought all related documents (consent form, protocol, etc.) to the interview session. The 
video/audio recorder was arranged on top of a table to improve the clarity of the 
recording.  
Interview protocol. 
The researcher began all interviews by introducing the study’s sequences of 
activities. The interview protocol consisted of background questions, including gender, 
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age, education level, length of teaching and overall use of LMS for their classroom. 
Space for additional comments was also provided to write in if the participant had more 
information to add.  The participant completed the questions in section one (background 
and experience). Then, the researcher moved to section two with open-ended questions.  
Interview session. 
Teachers completed the demographic questions prior to the interview session, and 
their responses were collected onsite at the session. The average time for the semi-
structured interviews with the ten teachers was about 65 minutes—the shortest lasted 48 
minutes and the longest took 88 minutes. These interviews used the questions in 
Appendix A, section two to start conversations about teachers' use of the LMS.  
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The case study approach facilitated understanding the factors that high school teachers considered in LMS use and its 
teaching efficacy (Creswell, 2007). The Theory of Reasoned Action, developed by Fishbein and Ajzen (2010) as a theoretical 
framework, (see Table 1) is used to connect the research questions with the data gathered.  
Table 1 
Guideline matrix framework of methods for data collection 
Research questions Relevant elements in Theory 
of Reasoned Action 
framework 
Data collection (methods/sources) 
1. What teaching objectives 
drive teachers’ choices in 
selecting an LMS?  
RQ 1 demonstrates teachers’ 
intention in selecting an LMS. 
1. Interviews with teachers  
2. Recorded observations  
3. Document analysis  
   (field notes and teachers’ reflections) 
1.1. What teaching objectives 
do teachers think could be met 
by the use of an LMS?  
• Background factors  
• Behavioral beliefs  
• Attitude toward the 
behavior  
• Intention  
• Teachers’ interview questions 
     Section 1: Q 1-4, 6, 12, 13 
     Section 2: Q 1, 3-5, 9 
1.2. How do teachers use an 
LMS to help them meet 
particular teaching objectives? 
 
• Behavioral beliefs  
• Attitude toward the 
behavior  
• Behavior  
• Teachers’ interview questions 
     Section 1: Q 4 – 5, 9, 13 
     Section 2: Q 3 – 5, 9 – 10  
2. How do teachers describe 
their use of an LMS with their 
students?  
RQ2 provides information on 
teachers’ behavior. 
1. Interviews with teachers 
2. Recorded observations  
3. Document analysis  
   (field notes and teachers’ reflections) 
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Table 1 (Continued) 
 
  
Research questions Relevant elements in Theory 
of Reasoned Action 
framework 
Data collection (methods/sources) 
2.1 How does the teacher 
believe the LMS helps their 
students to learn successfully? 
• Behavioral beliefs 
• Attitude toward the 
behavior 
• Behavior 
• Teachers’ interview questions 
     Section 1: Q 4 – 5, 9, 13 
      Section 2: Q 3 – 5, 9 
2.2 How do teachers acquire 
information about the LMS in 
order to make a decision about 
technology in their classroom? 
• Control beliefs  
• Perceived behavioral 
controls 
• Perceived norm 
• Behavior 
• Teachers’ interview questions 
      Section 1: Q 5 – 11     
      Section 2: Q 2, 7 – 8 
2.3 What LMS features are 
important for teachers? 
• Attitude toward the 
behavior 
• Behavioral beliefs 
• Behavior 
• Teachers’ interview questions 
     Section 1: Q 4-5, 9, 13 
     Section 2: Q 3 – 5, 9 – 10 
2.4 What do teachers expect to 
accomplish with an LMS? 
• Normative beliefs 
• Attitude toward the 
behavior 
• Teachers’ interview questions 
     Section 1: Q 4, 10, 13 
     Section 2: Q 3, 6 – 7 
2.5 How does the LMS make 
teaching easier or more 
difficult in teachers’ daily 
lives? 
• Attitude toward the 
behavior  
• Behavior  
• Actual control 
• Teachers’ interview questions 
     Section 1: Q 4 – 5, 9, 13 
      Section 2: Q 3, 10 
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Figure 3 shows the relationship among the research questions, TRA and interview 
questions.  
Post interview session 
The interview concluded with closing remarks. The researcher closed each 
interview session with a wrap-up. The recorded video/audio file was exported as mp3 and 
mp4 files and saved into a thumb drive that was used later to transcribe and analyze 
findings.  
Recorded Observations 
For another source of evidence in a case study research, Yin (2014) points out that  
observational evidence is often useful in providing additional information about 
the topic being studied. If a case study is about a new technology or a school 
 
Figure 3. Mapping diagram among research questions, TRA and interview questions. 
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curriculum, for instance, observations of the technology or curriculum at work are 
invaluable aids for understanding the acute uses of the technology or curriculum 
and any problems being encountered (p.114).   
 
Appendix A, section two, question 10 asks teachers to show how teachers work 
with their LMS software while the researcher observed their interactions. A video 
recorder was used while a participant demonstrated LMS usage (i.e., taking the 
researcher on a tour of their LMS, pointing out and explaining what they liked and did 
not like about the LMS). They showed work that they would normally do with the LMS 
and other software and hardware when preparing or using it for their classes.  
 The participants also discussed and demonstrated how they use other teaching 
technologies in their classes. During the demonstration, the researcher watched the 
participant describe samples of work that they prepared for courses or other 
communications from either the previous or current semester, and the researcher asked 
the participant about the tools or LMS features that they were using, prompting them to 
discuss why they had chosen the tools and if the tools worked as they wanted them to. 
The demonstration was recorded with the video recorder to collect interaction and 
activities while participants explained the use of the LMS and its specific functions.  
The researcher closely observed activities of the teachers with the LMS. An 
observation protocol to collect field notes while observing teachers was utilized (see 
Appendix B). The observation protocol included place/environment, course materials, 
software/tool use, LMS features use, length of class preparation, and troubleshooting with 
the LMS software. A two-part notation tool was used during the observation session, 
consisting of the researcher’s actual observation, recorded in a “Description” column, and 
a reflection upon each observation in a “Reflection” column.  
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Observation permissions were included in the interview consent forms. The 
researcher transcribed each interview by listening and typing word for word as a narrative 
format for each participant by using Microsoft Word. The finished version of the 
interview transcript was used for data analysis. The final outcome was printed, coded, 
and themes were developed across all the interviews with the ten participants. The 
collected data was merged later into the findings and discussion chapters.  
Field Notes 
According to Yin (2014), field notes are part of the case study evidence sources 
and “the notes may be a result of your interviews, observations, or document analysis. 
They may have first appeared as jottings in a field diary, on index cards, or recorded in 
some less organized fashion” (p. 124). The researcher used personal field notes at each 
interview session to note, reflect, and summarize the new information gathered while 
interviewing and observing and after each session of the study. Scratch paper notes and a 
notebook were used each day and were promptly put into a notebook. These reflective 
documents were created each time an interview was conducted. This personal record was 
helpful in terms of collecting small details that the researcher might forget during the 
collection period.  
Teacher Reflections 
Teacher reflections to be shared with the researcher  (see Appendix C: Teacher 
reflection instruction) were gathered from each participant about a week after their 
interview session had finished. Reflections included teachers’ opinions in regard to LMS 
issues, such as event occurrence, teaching technology tools used, and any changes on an 
LMS based on their experience. Analyzing observed data, field notes, and teacher 
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reflections added to teacher interviews for helping to confirm findings across multiple 
sources of information. 
Informed Consent and Participant Confidentiality 
The researcher created a consent form that stated the study topic, purpose of the 
study, information about how the interview was conducted, risks, benefits, confidentiality, 
contact information, participation, and a place for signature and date of interview for 
official permission from participant. This form was distributed to participants before the 
actual interview began.  
All participant information will be kept confidential for seven years after the 
research is completed. Also, pseudonyms were used to represent participant names. To 
maintain confidentiality, participants’ identifying information was known only by the 
researcher. Participants were informed about the voice and video recorder and the screen 
capture during the introduction to the study.  Interview sessions, the demonstration 
activities captured with the video recorder, teacher reflections, and self-reports on the use 
of the LMS were explained by the researcher. Transcripts of the recordings were made, 
and the original recording files were stored securely. Names and personal information 
were not transcribed.  
The researcher assigned pseudonyms to represent each participant in running 
numbers such as Participant #1 (as T1), Participant #2 (as T2), based on the sequence of 
each interview session, and these numbers applied to all related documents (field notes, 
observations, teacher reflections, audio files, and video filenames) for that person. 
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Data Analysis 
This section presents the research process regarding data analysis. The results 
utilized techniques according to what Creswell (2007) proposed: 
Data managing create and organizing files for data; Reading and Memoing read 
through text, make margin notes, and form initial codes; Describing describe the 
case and its context; Classifying use categorical aggregation to establish themes 
or patterns; Interpreting use direct interpretation and develop naturalistic 
generalization; and Representing and Visualizing present in-depth picture of the 
case with narrative, tables or figures (p. 156-157).  
 
To analyze and verify data on the ten teachers, data was collected from multiple 
sources—interviews, recorded observations, and documents (field notes, and teachers’ 
reflections). Data collection took about three months (October - December 2014) from 
asking permission (IRB) until all interviews were completed. Specifically, all interview 
sessions occurred intensively during two weeks with two participant interviews per day in 
mid-December, 2014. Then, the data analysis and trustworthiness continued for another 
two months during January – February, 2015.  
Three types of data were used in this study: 1) audio (mp3 file) came from 
interview sessions; 2) video (mp4 file) came from recording observations; and 3) text 
(MS Word documents) came from observation field notes, demographic data (interview 
questions section), and teachers’ reflections.  
The researcher created a folder for each participant’s data, which held audio and 
video files, observation field notes and demographic data.  A week after each interview, 
the researcher followed up to collect teacher’s reflections and included that in the 
participant’s folder.  
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Analysis of Interview Data 
The researcher first listened to each participant’s saved audio file and then 
watched their video file and lastly manually transcribed each interview into Word. The 
transcriptions varied in length from 25 – 40 pages. The researcher used color pens and a 
black pencil for highlighting codes by notating on the right margin of the document. 
Common codes and themes were created through associations with all participants. 
Things that occurred similarly among participants were grouped together. In the next 
stage from codes to grouping into a theme, this research used Saldana (2009) as a guide 
to arrange the codes in a systematic order. The researcher coded the data three times by 
working with a transcription’s details before sending the third set of codes to three 
participants to verify. The first stage for initial codings gave a collection of long and short 
codes for important points. During the second stage, codings were refined by editing for 
clarity. At the third coding the most meaningful codes were pulled out and phrases were 
made precise. The three selected participants were asked to verify these codes as to 
whether they agreed or disagreed with them.  These participants confirmed their 
agreement with these codes. Two participants also requested the researcher remove 
names from the transcription if they were referred to in the interview and the researcher 
resolved that immediately.  
The videos of each participant demonstrated their use of an LMS. Their responses 
to researcher’s questions added more information for the findings from interview data. 
The researcher watched each participant’s LMS demonstration to catch their use of LMS 
functions and interaction between the participant and the teaching technology tools. The 
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researcher used this data to ensure the applicability of codes and themes gathered from 
the interviews.  
Analysis of Observation and Field Notes 
Data from observation field notes were gathered during and after each interview 
for supplementary information. The researcher made notes to reflect the following: 1) 
place/environment (online learning, in-class learning); 2) course materials (handouts, 
images, lab equipment); 3) Software/tool use (Adobe Suite, MS office, browser); 4) LMS 
features used (authoring, communication); 5) Length of class preparation (for each lesson 
plan, equipment); and 6) Troubleshooting with the LMS platform (a process of dealing 
with LMS problems). The observation notes were done manually on paper following the 
above list. The hand-written notes on the margin by the researcher alongside the 
transcribed interview was used to express the final codes and themes. For example, a list 
of “software/tool use” description was either the same as teachers gave during interviews 
and in demographic data (interview section one) or not. It expressed participants’ 
information further when teachers referred to the software/tool used verbally or via 
demonstrations, and the researcher noted this in the observation field notes.  The 
information aligned well with codes and themes from the interviews.  There were some 
differences, but this was not recognized as significant if it was information only from one 
participant. 
Analysis of Teachers’ Reflections  
One week after an interview was completed, the researcher followed up with 
teachers’ reflection data. All participants sent back their own reflection to the researcher 
through email. This was a document of 1 to 3 pages of single or double-spaced textual 
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content. The information elaborated on the technology for teaching and learning that 
teachers use. They reported their overall use of technology for their classes, which was 
mostly similar to what they said during their interview, and they reaffirmed their 
continued use of it. This helped confirm results of codes and themes from interview 
questions as they repeated similar information. This data was used for verification 
emphasis and added trustworthy evidence to interview results.  
Additional information retrieved from the district website and local news reports 
were included to confirm information and is kept anonymous for ethical reasons. After all 
data were analyzed and merged from multiple resources, final codes and themes were 
generated to use for results. 
With multiple sources of data from ten participants, there were similarities and 
differences of data. The similarities of findings were used to represent participants’ 
common themes as shown in emerged codings. That signified that they perceived things 
the same way. This increased the degree of understanding of the data for the researcher. 
Other sources of data were used as supportive evidence for these similarities.  
Differences among participants were also a rich source of data because they 
demonstrate variances of perspectives among them. Some differences of data were 
mentioned in research results. These were useful to contrast with common themes and 
codings. It is important to include these differences in findings. The researcher used these 
differences to shed light on arguments within the results and discussion chapters. Finally, 
the following Table 2 illustrates the summary of data sources (from data collection) and 
data analysis for each research question.  
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Table 2 
A summary list of data sources and data analysis for each research question 
Research question Data source Data analysis 
 
1. What teaching objectives drive teachers’ choices in selecting an LMS? 
1.1. What teaching 
objectives do teachers think 
could be met by the use of 
an LMS? 
 Audio file 
 Demographic data 
 Teachers’ reflections 
 Field notes 
 Data transcription 
 Codes generated and 
themes emerged 
 Checked with 
demographic data, field 
notes and teachers’ 
reflections 
1.2. How do teachers use an 
LMS to help them meet 
particular teaching 
objectives? 
 Audio file 
 Video file 
 Demographic data 
 Teachers’ reflections 
 Field notes 
 Data transcription 
 Codes generated and 
themes emerged 
 Reviewing video 
 Checked with 
demographic data, field 
notes and teachers’ 
reflections 
2. How do teachers describe their use of an LMS with their students? 
2.1. How do the teachers 
believe the LMS helps their 
students to learn 
successfully? 
 Audio file 
 Demographic data 
 Teachers’ reflections 
 Field notes 
 Data transcription 
 Codes generated and 
themes emerged 
 Checked with 
demographic data, field 
notes and teachers’ 
reflections 
2.2. How do teachers 
acquire information about 
the LMS in order to make a 
decision about technology 
in their classes? 
 Audio file 
 Demographic data 
 Teachers’ reflections 
 Field notes 
 Data transcription 
 Codes generated and 
themes emerged 
 Checked with demo-
graphic data, field notes and 
teachers’ reflections 
2.3. What LMS features are 
important for teachers? 
 
 
 
 
 
 
 Audio file 
 Video file 
 Demographic data 
 Teachers’ reflections 
 Field notes 
 Data transcription 
 Reviewing video 
 Codes generated and 
themes emerged 
 Checked with 
demographic data, field 
notes and teachers’ 
reflections   
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Table 2 (Continued) 
 
  
Research question Data source Data analysis 
 
2.4. What do teachers 
expect to accomplish with 
an LMS? 
 Audio file 
 Teachers’ reflections 
 Field notes 
 Data transcription 
 Codes generated and 
themes emerged 
 Checked with 
demographic data, field 
notes and teachers’ 
reflections 
2.5. How does the LMS 
make teaching easier or 
more difficult in teachers’ 
daily lives? 
 Audio file 
 Video file 
 Demographic data 
 Teachers’ reflections 
 Field notes 
 Data transcription 
 Reviewing video 
 Codes generated and 
themes emerged 
 Checked with 
demographic data, field 
notes and teachers’ 
reflections 
 
With informational data gathered from all participants, the last version of codes 
and themes was completed, resulting in a list of 14 common themes with 2 – 4 codes 
from participants’ responses to each research question. These will be presented later in 
Chapter 4. 
Trustworthiness 
This is an aspect in the stage of data validity to ensure the results are accurate or 
credible. Hamilton and Corbett-Whittier (2013) emphasized that in qualitative research, 
this is often referred to as an important strategy to reinforce the trustworthiness of the 
research as any inaccuracies or misinterpretations can be picked up before the final stage 
of the analysis is reached. They mentioned validity can be achieved through triangulation 
of data collection instrument and/or perspective. Member checking is a technique utilized 
in confirmation. They stressed that many researchers also believe that it is important to 
provide respondents with a copy of transcripts and preliminary analysis to give them the 
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opportunity to confirm or deny the researchers’ conclusions (Hamilton & Corbett-
Whittier, 2013).  The researcher used three main strategies to build trustworthiness of 
data: rich, thick description, triangulation, and member checking. 
Rich, Thick Description 
The rich, thick description strategy required the researcher to share context and 
participant’s profile such as demographic data, background, experience with technology, 
LMS skills during the interview, and observations in order to inform about the research’s 
context in detail as much as possible for a chance of transferability. This is the way to 
share deep information to validate findings. Creswell (2007) stated, “With such detailed 
description, the researcher enables readers to transfer information to other settings…” 
(p.209). This strategy informed the reader of each participant’s background, experiences, 
and LMS skills and use at school and/or home. Their experience and background helped 
the researcher to link their individual situation with their experience and previously held 
knowledge. The information was used to corroborate the data that was analyzed and 
verified. 
Triangulation 
A triangulation strategy was used with the multiple sources from the interview, 
video and audio data, observations, and documents (field notes and teachers’ reflections) 
that helped to check the interview information with the demonstrations of using the LMS. 
The researcher sorted these sources into categories. All these activities were checked with 
the interview data as a primary data source. For example, when a participant teacher 
demonstrated how they used the LMS to prepare their class or described the LMS 
features of Chat and Discussion Board on the computer, the researcher viewed the video 
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clip and identified the main connection points and components used in the LMS. This 
information was confirmed as Creswell (2007) mentioned, “Typically, this process 
involves corroborating evidence from different sources to shed light on a theme or 
perspective” (p. 208). 
Member Checking 
The member checking strategy requires the researcher to send information to 
participants and share with them identified codes and themes for verification. Participants 
in this research reviewed the codes and themes and verified whether the information that 
the researcher had analyzed was correct, and whether they agreed with it. The researcher 
asked three highly engaged participants to verify codes in the transcript of the participant. 
These were sent to these three participants and they responded with their confirmation of 
codes. Agreement was accepted by confirmation through email. After each participant 
approved, the researcher coded the next participant’s data. This method provides internal 
verification, following Creswell’s (2007) asserted, “I do not take back to participants my 
transcripts or the raw data, but take them my preliminary analyses consisting of 
description or themes” (p. 209). 
Chapter Summary 
 In this chapter, the researcher described reasons for choosing a case study, 
research context, participant recruitment and selection, and methods used for data 
collection (interviews, recorded observations, and document analysis—field notes, 
teachers’ reflections), data analysis (manually generating codes and themes) and 
trustworthiness (rich, thick description, triangulation, and member checking) with the 
total of ten high school teachers as participants.  Actual procedures and strategies used 
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for confirmation of findings were also expressed in detail. Yin (2014), Hamilton and 
Corbett-Whittier (2013), Noor (2008), and Creswell’s (2007) qualitative research 
methods for a case study provided a comprehensive framework for designing the 
methodology and techniques the researcher applied throughout the research.  
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CHAPTER 4 
RESULTS 
 
This chapter reports the results that were gathered during data collection from 
participant teachers along with related documents. In the Fall 2014 semester, individual 
interviews of ten high school teachers were conducted at three locations: two high 
schools (H1 and H2) and a career center (CC) serving high school students. The account 
of results developed from three data sets: face-to-face interviews, recorded observations, 
and document analyses (field notes and teachers’ reflections). Major findings were 
derived from interview data. Recorded observations, field notes, and teachers’ reflections 
were used to triangulate findings as either supporting or supplementary data in order to 
capture full responses and confirm all research questions. These multiple data sources 
provide answers to the research questions. The matrix diagram (Figure 3) and framework 
(Table 1) were used to map findings to the TRA framework.   
Participants Profile 
Overall, there are about 1,300 full-time (or equivalent) teachers in this district 
with an average student-teacher ratio of 19 to 1. Teachers have an average of 12.4 years 
classroom teaching experience. The percentage of this district’s teachers who graduated 
with a Masters degree or higher is about 75% and this percentage is higher than the 
average for teachers within the state. Based on the interview questions in section I, the 
following information and graphs represent the key demographic data of participants with 
regard to teaching subject, teaching experience, technologies used with classes (top 5), 
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teachers’ frequency of the use of technologies, LMSs used, purposes of using LMSs, and 
main support. 
Participants are composed of ten teachers, represented as T1 to T10. Seven are 
currently teaching in two different high schools and three are teachers at a career center 
serving local area high school students. The teachers at the high schools teach the 
following subjects: Science (Physics, Biology, Health, and Sports Medicine), Humanities 
(Language Arts and Social Studies), Business (Business and Personal Finance), and IT 
(Digital Media). Advanced Placement (AP) is also a defining characteristic of some 
teachers’ classes. See the following figures.  
Figure 4 above: Teaching Subject. There were three participants from H1, one 
each in science, language arts, and business. Four participants from H2 included two in 
science, one in language arts, and one in social studies. The career center had three 
participants in an IT group teaching digital media.  
 
 
Figure 4. Teaching Subject  
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Figure 5: Teaching Experience. Teachers range from a low of 4 years to a high of 
30 years of teaching experience with using technology in the classroom. So, in this study 
group the average amount of teaching experience is 14.2 years. Six have taught for more 
than a decade at their current high school.  
  
 
Figure 5.Teaching Experience 
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Figure 6: Technologies Used with Classes (Top 5). Currently, eight teachers in 
this study use an LMS (Blackboard) with various supplementary teaching technology 
tools, such as Google Apps, Adobe Suite, OSLMS (CourseSites, Canvas, Google 
Classroom, Edmodo), YouTube channel, Evernote, eSchool, WordPress and hardware 
(Smart Board, iPad, Surface, netbook, desktop). None of the teachers used only one 
application or platform.  
  
 
Figure 6. Technologies Used with Classes (Top 5)  
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Figure 7: Teachers’ Frequency of the Use of Technologies. Nine teachers used an 
LMS and related technology every week. Five used the technologies two hours daily. 
Three spent about an hour per day using them. One teacher used it 2-3 hours per week. 
Only one teacher used it less than others—four hours per month.  
  
 
Figure 7. Teachers’ Frequency of the Use of Technologies  
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Figure 8: LMSs Used. Besides using technologies for interaction with students, 
teachers also choose different software applications and storage hardware for a repository 
of their course materials. Blackboard and ANGEL have been used by all ten teachers. 
Edmodo, Moodle and Sakai were the top three OSLMS platforms ever used by this group. 
Five teachers indicated Moodle use and two teachers cited Sakai and Edmodo. Currently, 
one Social Studies teacher is an active user of Edmodo.  
  
 
Figure 8. LMSs Used 
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Figure 9: Purposes of Using LMSs. When asked about their reasons for using an 
LMS, all participants said they used it to upload course materials. Another top reason, 
communication with students, was stated by nine teachers. Seven mentioned 
communication with others (teachers) and discussing course content.  
  
 
Figure 9. Purposes of Using LMSs  
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Figure 10: Main Support. Eight participants addressed peers or colleagues as their 
main support. Three participants rely on Google Search and YouTube to seek out 
knowledge. School district support, LMS online help systems, and media specialists were 
cited equally by two teachers. LMS support staff vendors and family members were other 
sources noted by one teacher.  
Moreover, no participants are officially members of any LMS users’ group inside 
the district. Only one participant, a user of the Edmodo LMS, participates in a group 
outside the district. Additional data for further details is included in Appendix D: A 
Summary of Participants’ Demographic Data. 
 
Figure 10. Main Support  
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The following section shares results based on research questions and their sub- 
questions. Grouping the initial codes resulted in specific themes. The emerging themes 
and codes developed into specific data sources for a data analysis giving detailed results 
for each research question. 
Results of Research Question 1: What teaching objectives drive teachers’ choices in 
selecting an LMS?  
 Most of the teachers in this study have been teaching for more than a decade. 
They discussed their teaching objectives in terms of long-term benefits for their students 
gained through their extensive experience in the classroom—that is, they concentrated on 
higher-level teaching objectives. Fundamental teaching objectives are not only focused 
on acquisition of content knowledge but also on building learners’ cognitive and 
technical skills. Furthermore, the participants said that the administration of the school 
district gives them freedom to develop their classes as they see fit. One digital media 
teacher explained: “The policies—the issue—at this school district is very open actually. 
There are a lot of things we can do compared to schools that are very locked down.” [T8] 
Similarly, district high school principals and department heads following the 
district’s lead are open and flexible toward teachers in terms of teaching practices to meet 
objectives. A language arts teacher pointed out: “I know that our principal has said it 
doesn’t really matter how you do it, but in some way you need to have your classroom 
available for the students and parents online.” [T3] 
The open attitude of the district was also affirmed by a language arts teacher from 
the other (H2) school in the study: 
It sort of trickles down from the common core and all that. The district has 
adopted that…In the English department…we have our objectives but they’re 
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very loose, flexible and we don’t really have a curriculum. I mean we do but it’s 
almost like, you find your own way to get the kids to this point… our techniques 
and materials that we can use to get to that objective are really broad. [T2] 
 
The flexibility and openness of the district also gives teachers the opportunity to 
choose technology tools that fit their subject matter. The teachers said that, in general, the 
district gives them the freedom to select appropriate teaching tools that include an LMS 
to meet their teaching objectives.  
All ten participants’ interview data contains their individual answers to research 
question one. Their answers, however, differ in the number and kinds of categories of use 
for themes and analysis. There are two sub-questions in research question one. The first 
sub-question primarily looks at teaching objectives of teachers and the second sub-
question is the use of an LMS to serve their teaching objectives. 
Sub-question 1: What teaching objectives do teachers think could be met by the use 
of an LMS? 
Promoting lifelong learning skills theme answers this question. The 
participants in this study all have extensive teaching experience. Six have been teaching 
for more than ten years, three for eight years, and one for four years. These years of 
experience have given them confidence in teaching the subject matter in their courses, 
and they are able to concentrate on creative ways to integrate technologies to enable 
students to reach their goals for the course. They each use multiple technology tools for 
teaching. A science teacher with more than two decades of experience explained how 
technology could be viewed.  “Technology is another tool like a pencil, like a computer, 
like a blackboard, like a smart board; it’s like a ruler. It’s a tool, and it can help the 
students get information.” [T6] 
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Teachers use teaching objectives to guide student accomplishments in their 
courses. Their common themes reflect promotion of student self-learning and skill-
building for students’ future paths. Related quotes from six teachers are presented in this 
theme. Each theme has multiple codes that are discerned from teachers’ answers to this 
sub-question.  Theme and codes are listed in Table 3 below with quotes from participants 
in response to researcher’s questions. This theme, therefore, was extracted from a set of 
teachers’ answers to interview questions.  
Table 3 
Theme and codes for sub-question 1 in research question 1 
Theme Code Participant 
Promoting lifelong learning 
skills 
Three codes 
 Individualized learning 
 Group work 
 Preparation for career 
Six participants 
 [T2, T3, T5] 
 [T4-T6, T8] 
 [T2, T4-T6, T8] 
 
Promoting Lifelong Learning Skills 
Students are required to learn content when they take their courses; they must 
demonstrate mastery over the subject area in order to pass. The teachers in this case study, 
however, did not focus on content knowledge. Instead, they concentrated on the ways 
students learn how to learn. Teachers believe that with this strategy, students will be able 
not only to learn in the classroom but also outside of the classroom, on their own and 
with others. Six teachers discussed this as their primary teaching objective in terms of the 
LMS. The three main ideas that the teachers discussed were individualized learning, 
group work, and preparation for career, which will be explained below. 
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Individualized learning. Participants in this study referred to individualized 
learning in a variety of ways, using terms such as “self-directed,” “student-centered,” 
“student autonomy,” and “right to learn.” These terms do not mean the same thing, but 
they all have to do with students being able to learn independently; the LMS offers 
students choices in how they are able to interact with the content so that they are able to 
learn the way that fits them best. The LMS, in this sense, becomes an enabler. One 
language arts teacher even proposed that student-directed learning should be a teaching 
objective for all subjects, and she explained how the LMS can be used to this effect:  
The center of the learning would be a student-directed system where they could 
access the math, the science, the language arts and the social studies they need. I 
think that if we re-envisioned the way that we do school we could make the 
student central and we could make connections to all the core curriculums they 
need through their kind of central need. And I think that a learning management 
system if it was set up to do that I think could be perfect. [T3]  
 
This teacher concentrated on functionalities of the LMS that promote 
individualized learning by students. 
In order for students to benefit from all of the advantages offered by an LMS, 
though, they must know how to find and use them. One teacher said that an orientation 
session at the beginning was very important, so that they would be able to use the tools 
that were most useful to them. One teacher [T4] explained that they have “step-by-step 
written instructions for students to follow as well. So they kind of decide what method’s 
best for them.”  
Learning to be a lifelong learner is not only about technology tools, though; it is 
also about organization. One teacher explained that the LMS helps him and his students 
maintain organization. They are both able to use it as a planner because it shows the 
structure of the class: 
  78 
  
I think it’s helped me as a teacher. I use it a lot for structure more than anything 
else—to keep me structured, to keep the students structured.  Knowing how 
everything ties together and the order we’re going in [is] almost as a planner for 
all of us. I think it’s really helped with that. [T2] 
 
Students in his class know where online resources are kept, and they can see what 
form (audio, video, links, and text) the resources take. This helps the students learn in the 
way that works best for them; teachers found that it is vital to provide an opportunity for 
students to learn their own way. The LMS facilitates differentiated instruction at both the 
instructional level and through different types of instructional resources (video, text, 
audio). One social studies teacher explained:  
I think the best way for instruction is where you can incorporate all different types 
of learning, so kids can be tactile or visual or audio. So to incorporate several 
different components I like to differentiate instruction. I think that’s the same with 
technology. [T5] 
 
Another teacher builds on this idea: 
I have some students who can watch videos and learn stuff and read handouts—
it’s a really dense handout that explains everything. That’s how they learn… I 
have some that need to hear me talk and some that need to have questions 
answered. [T2] 
 
One teacher pointed out that not all LMS’s work as well for differentiated instruction, 
though. T5 (Social Studies) believes that Edmodo works really well for “all of the ways 
to learn” – referring to different media to explain the same concept. This idea was 
reiterated by T3 (Language Arts):  
So whenever there’s a level of student autonomy, and there’s a level of navigating 
different kinds of [electronic] resources, I think, students, one, are building the 
skills that they need for the 21st century and two, are more interested because 
they’re directing their learning more than we’re directing exactly what they have 
to be doing. [T3] 
 
The main idea is that, if the teachers take the time to set up individualized 
learning pathways, the students will be given more control and will thus be more 
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successful in the classroom. This enables all students to be able to learn. The perspective 
of the teachers in this study is that everyone should have an equal right to learn, and it is 
the duty of a teacher to provide students from all backgrounds and levels of abilities the 
opportunity to learn as best they can. One language arts teacher with nearly two decades 
of teaching emphasized: “Right now I feel that we do almost all that works because every 
student should get what he or she needs.” [T2] The LMS, with regard to the individual 
student, is both an enabler and an organizational tool. Both of those facilitate success in 
the classroom and translate into life skills. Both require extensive set-up on the part of the 
teacher prior to the beginning of class, though.  
Group work. Collaborative work is often used to meet teaching objectives in all 
stages of education. Collaboration is used for subject learning, but it is also an objective 
in itself. Every teacher in this study regularly uses group projects. In the group projects, 
students create projects and build teamwork skills that are essential in contemporary 
society. One participant in this study explained how she uses group projects:  
The most recent activity I can think of that falls into that category—we’re 
studying Renaissance Art. So we modeled our analysis with them. We went 
through a couple of paintings about how Renaissance art had changed with this 
new rebirth of man. And then we had students create a virtual museum. Students 
got in pairs and they use their iPads—they chose a piece of Renaissance art. They 
used both context questions, questions on the history and also art analysis 
questions to… basically do a voice over about their piece of art. They used an app 
called VoiceThread or WhiteBoard—we gave them some options but any app that 
had a visual feature and an audio feature. So they took one piece of art and did a 3 
to 5 minute analysis. Then we put them all up in the classroom. The students 
walked around and they listened to their peers’ products. So there was obviously a 
piece of modeling that had to be done for them to… how to look at the piece of art.  
But then there was, one, a level of choice—they got to choose any renaissance art 
that suited them—went to specific artists that they were interested in, went to get 
depictions of scenes that they were familiar with. Then they use the tools, both 
technology tools and critical thinking tools, to create their own piece. [T3] 
 
  80 
  
How does the LMS facilitate group work? The teachers in this study explained 
that the discussion board feature is very helpful; they also discussed features such as the 
group blogs (or wikis). “Having everything web-based” [T6] gives the students a 
common platform to work on, and that is facilitated by the LMS. The following quotes 
help illustrate these ideas. 
One participant explained how the LMS’s discussion board feature helped the 
students communicate in their small group in a world history class: “In book reading 
projects where they’re all reading the same book, and they’re doing the project together, 
they have to do a certain amount of answering questions that they go through as a small 
group.” [T5] 
In this class, students worked in small groups of two or three to produce a study 
guide or a document. The discussion board helped them communicate. A digital media 
teacher agreed that the discussion board is the way to facilitate conversations: “If you 
want a lot of group interaction a discussion board works well.” [T8] The biology teacher 
added:  
They have blogs that they can write together and discussion boards.  I love the 
discussion board because the students can share their work. They can make peer 
responses. They can attach documents. They can attach images. They can do it 
and continue the conversation outside of class. They can revisit it a week later and 
add something else to it. [T6] 
 
Aside from the discussion board, the LMS helps students share ideas, files, and 
tasks, lending continuity to group projects. One biology teacher explained the use of an 
LMS as a web-based form to provide access to a vast and almost limitless amount of 
online information for her students to explore in order to expand their knowledge. She 
said:  
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So, they [students] have a richer experience when they do a project because I can 
provide them with more starting material and because they’re already online, then 
it encourages them to go out and look elsewhere. I can build in a list of links. I 
can attach documents and images. They are much more inclined to start with what 
I gave them and they go out and find their own things because they’re already 
online. It encourages them to explore further and pursue other interests. So, I 
think this is a strength of having everything web-based. [T6] 
 
Teachers start with a few links to resources that are related to a course project. It 
is an easy step for students to share information with the built-in forums in an LMS. One 
digital media teacher explained: “It’s also a way to quickly and easily get information to 
students, teach students how to share among each other with group projects and things 
like that.” [T4] 
 Teachers viewed group work as an essential element among their teaching 
objectives. Group work is helpful for teachers to deliver knowledge to students and for 
students to self-direct their continued learning.  
A biology teacher shares information extensively in an LMS. Students can 
continue learning through reading and research experiments that they discuss in online 
forums. She related:  
We also have, at least twice a unit… a discussion board where they’ll read articles 
and share or they will do something online, or do some sort of investigation and 
they’ll share lab results in the discussion board. So, I use discussion boards a lot. 
[T6]  
 
Preparation for career.  Teachers expressed that learning to use technology will 
prepare students for the future, regardless of whether they were going to college or 
entering the job market. Technology use, then, is actually another aspect of lifelong 
learning. As one language arts teacher stressed, “We’re always talking about preparing 
them [students] to be lifelong learners. And I think that tech is a really important part of 
that.” [T2]  
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Five teachers discussed their role in shaping their students’ future; the following 
selections demonstrate how the teachers thought using an LMS would help students who 
will enter college or enter the workforce after high school.  
For the academic path, 76% of students in this district enter higher education after 
high school. Therefore, the teachers expressed keen interest in building students’ 
technology skillsets as preparation for using technology in higher education. One biology 
teacher said: “Blackboard is what the university uses, and it’s what the students use when 
they go to the university, and it is a skill they need to know how to use.” [T6]  
One digital media teacher reflected on the influence of the local university’s 
choice of a particular LMS; when the district decided to use Blackboard, the 
administrator said, ‘Well, the university of (state) uses Blackboard.’” [T8]  Another 
digital media teacher agreed that being able to use an LMS was “an important skill for 
students to have. Just knowing how to use an LMS for when they get to college.” [T4]  
Simply knowing how to navigate and use an LMS effectively, though, is not 
enough. Students who are continuing on in college might need to know how to use 
various software applications and data manipulation tools, and they need to be able to do 
independent research. One biology teacher explained how she helped prepare students to 
use the kinds of tools outside of the LMS that will help them succeed in biological 
sciences:  
One of my big things is my AP kids are heading off to university, and they are 
going to have to do a lot of this. They are seniors and juniors and a lot of them are 
interested in genetics. So, they are going to be dealing with biotechnology, using 
instrumentation plus that data comes straight into—downloading into a 
spreadsheet that they have to work with. If they are in bioinformatics, they’re 
going to have to be using different kinds of software programs to align gene 
sequences. So, I need to be able to make them comfortable enough with all these 
different kinds of online platforms. [T6] 
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She continued to explain that the skills needed to function as a researcher may 
necessitate students to have experience starting in high school to communicate and deal 
with groups electronically: 
…because they’re going to be communicating with other researchers 
electronically and sharing data electronically and transforming data electronically. 
And if they don’t know how to do this, and they’re still like “I don’t know how 
this computer works.” It’s not 1985, you know. It’s time to learn how to plug 
something in and use it. [T6] 
 
 The humanities teachers in this study also discussed how they prepare their 
students for higher education. For instance, one teacher said that using an LMS helps 
students develop research skills: “It [an LMS—Edmodo] opens up doors for them, so I 
would say that’s the biggest facilitator is research and analysis point of view and those 
sort of things.” [T5]  
Another teacher agreed – the LMS can provide a starting point for research: “On 
their own in college a lot of times they’re going to know what they need to do, but 
they’ve got to go find the information out there…I think it’s really useful for that.” [T2] 
The teachers did not refer to scaffolding, but the teachers did insinuate that the 
LMS is a starting point for research skills. Students need to know the best places to start 
so that they can build their skills. One digital media teacher recognized that the best 
teachers and students are those with good online research skills. In his reflection, he 
wrote: “The best teachers and students are skilled at searching web resources (Google, 
YouTube, etc.)” [T8’ reflection] 
In conclusion, the teachers said that the regular use of technology – both inside 
and outside of the LMS – is important in order to develop academic skills that will help 
students at the university level.  
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For using technology to enhance the workforce, some students do not go on to 
higher education, of course; some enter the workforce immediately after high school. 
Participants, again, said that exposing students to various technologies as individuals and 
in group projects would benefit students; however, there were some differences. One 
science teacher, for instance, wants students to be able to have a portfolio of individual 
files of their projects that they can show to a future employer. She stated: “If it [student’s 
project] is in a file and somebody else can see it, it makes them feel like confident and 
also builds skills that they can use in the market place.” [T6] 
Similarly, both the language arts teacher from H1 and the social studies teacher 
from H2 schools had similar thoughts on building students’ skillsets toward a career path. 
They referred to students’ abilities to use technologies and an LMS, saying that knowing 
how to use the LMS will be useful later in jobs, especially related to skills such as 
searching information. The following quotes illustrate this idea: “There’s some 
technological aspect, and if we can teach them literacy of technology now, they will be 
much more prepared to compete with their peers in the workforce.” [T5] 
Another teacher expanded this idea, saying that knowing how to use technologies 
will help them in both college and on the job: “I love it [technologies and an LMS in the 
classroom]. I think it’s useful for them in a few different ways. I think it’s good for how 
they’re going to be learning in college and in a job.” [T2] 
 The digital media courses at the career center are directly related to student 
careers; that is the goal of the center, as it offers mostly technology-related classes (see 
participant profile section). One digital media teacher explained that a career center class 
is totally practical. He said: “Right, the courses we teach are hands-on.” [T8] 
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Theme Conclusion: One of the main ideas expressed by the participants in this study is 
that they wanted students to learn how to learn on their own, and to learn how to work 
with groups. The LMS and other technology tools facilitated both types of learning. The 
LMS and other technology or Web-based applications helped teachers provide the 
resources to facilitate learning. The teachers believed in a students’ ‘right to learn’, and 
the LMS platforms helped teachers provide differentiated learning so that the students 
could select the tools that would best help them learn the material. The participants in this 
study said that one of their jobs was to prepare students for the future, whether the 
students went on to higher education or directly to a career. They said that the LMS and 
other teaching technologies were tools that would help them gain the skills for either 
path; for students going into higher education, this meant learning how to do good 
research, and how to use tools to manipulate data. For both kinds of students (career and 
higher education) the LMS offered a way to learn collaboration. For the career-path 
students, technology was a mean in and of itself, as many of them would enter into 
technology-related jobs.  
Sub-question 2: How do teachers use an LMS to help them meet particular teaching 
objectives? 
Managing course materials, Everyday communication, and Assessment and 
evaluation themes answer this question. This follow-up finding from the previous 
question presents teachers’ actual use of the LMS, rather than what they think the LMS 
might be able to do, to help them meet their teaching objectives. Five Participants in this 
study mainly use Blackboard, three use both Canvas (free version) and Google 
Classroom, one uses just Google Classroom, one uses CourseSites, and one uses 
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Edmodo. The interviews demonstrate the wide use of the various LMS platforms for 
many different purposes, depending upon their experience, type of class, and individual 
preferences; the teachers have learned that they must find a system that works for them, 
rather than adapting their goals to a system’s requirements.  
Some of the teachers use more than one LMS platform; all three at the Career 
Center primarily use the OSLMS Canvas and Google Classroom for their digital media 
classes because those platforms better serve their needs. T4 explains: 
Our district owns Blackboard, and they usually encourage teachers to use 
Blackboard and deliver the material that way. But we haven’t found the best luck 
and support in using Blackboard. So we kind of went out, as a department—
Digital Media—we decided it was better for us to use something different, so we 
decided to use Canvas and that’s what we’ve settled on. [T4] 
 
The second teacher said: “Right now I’m using Canvas LMS… Yes there are some other 
tools—some LMSs like Blackboard, for example, [but] they try to do everything—so 
they do everything not as good as I would like it.” [T8] 
The third one stated that she is not going to continue using Blackboard. She noted: “Yes, 
my plan is to switch to Canvas. My two colleagues have already switched to using 
Canvas LMS. They say it’s more user-friendly, easier to get things done.” [T9] 
  While the participants used different LMS platforms, all ten were able to find an 
LMS that they felt met their needs, to some extent. There were four main ideas that the 
participants discussed regarding how the LMS helped them meet their teaching objectives, 
which were coded as three themes: 1) Managing course materials; 2) Everyday 
communication; and 3) Assessment and evaluation.  
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Table 4 
Themes and codes for sub-question 2 in research question 1 
 
Managing Course Materials 
Seven participants discussed using the LMS as a repository. A repository makes it 
possible for teachers to manage material, and also to give students continuous access to 
materials, including documents, audio, and videos. This section reports how the teachers 
use the LMS to manage their course materials by uploading, storing, and maintaining 
their course materials  
Uploading and storing course materials.  
The LMS as a repository makes it possible for teachers to store everything that 
they need for a course; the materials can be used by multiple classes, across semesters.  
A digital media teacher recalled how the district’s previous LMS worked for this 
activity: “ANGEL had a great way to do that with various repositories and linking them 
out to teachers in various sections.” [T8]  
Theme Code Participant 
 
Managing course materials Two codes 
• Uploading and storing course 
materials 
• Updating materials  
Seven participants 
 [T2-T3, T6, T10] 
 
 [T1-T3, T5] 
Everyday communication  Two codes 
• Announcements and course 
information 
• Beyond simple 
announcements 
Six participants 
 [T1, T3-T6] 
 
 [T2, T5] 
Assessment and evaluation Two codes 
• Tests and quizzes 
• Immediate feedback 
Six participants 
 [T5]  
 [T3, T4, T8-T10] 
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One teacher chose to keep digitized files in Google apps (Google Docs and 
Google Spreadsheet) because they are easily accessible in the Google Classroom LMS; 
they work seamlessly: “So it [Google Classroom] is where we can store information that 
students give us there, and we can push information out to students there.” [T3]  
Another language arts teacher found that Blackboard works well for the same purpose: 
“While I’m teaching, I’m talking to them [students], but I can, as issues come up or 
questions come up, I can go and real quickly find things and show them things [on 
Blackboard].” [T2]  
Some participants use the same LMS to create and store materials, while others 
choose to have a repository on two different LMS platforms. They create and store 
materials with Blackboard and use CourseSites for a repository backup. One biology 
teacher stated: “Basically getting everything into the kind of mirror Blackboard—I’m 
going to put it on CourseSites or something and make that a mirrored site.” [T6]  
A repository makes it possible for teachers to easily access and revise their course 
materials provided the LMS platform hasn’t changed. When teachers experienced this 
disruption in the past they were unable to move materials from one system to a new one. 
The teachers had to transfer and clean up the file themselves; one teacher said that they 
were essentially told to “Move it or lose it.” 
One teacher might offer the same class in many different formats; as one digital 
media teacher explained, the LMS helps (him) keep track of the different materials in 
each one: “Right now, I have an online class. I have a blended class. I have a face-to-face 
class. So I use it [an LMS] in different levels between those classes.” [T8]  
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Parents are also participants in their child’s education, and the school district 
wants teachers to keep parents involved; an LMS can facilitate this involvement. Edmodo, 
for example, allows parents access to their children’s student account. One of the 
principals in this study required teachers to keep parents updated on their courses. A 
teacher explained how she used the LMS for that purpose:  
So now our school administration says you need to have a webpage that needs to 
be updated regularly because it’s one place for parents to come and be able to see 
your information… So what I do is I use Blackboard, like I have my link to 
Google docs and Google classroom on Blackboard, so I can filter through 
Blackboard to get kids to Google Docs and Google classroom. So I can just center 
it all in one place. [T3]  
 
Aside from using the LMS for communication, it is an important platform simply 
to help them stay organized. One teacher [T2] explained: “It helps me teach on the board 
knowing that every resource I want is available on there, on my Blackboard page.” The 
LMS can also help in a collaborative or co-teaching environment; one participant [T10] 
described how he works with another teacher on the same class. The LMS makes it easy 
for them to share files. Using the LMS as a repository can help teachers collect multiple 
types of material to explain a concept, such as videos, texts, etc. One teacher explained: 
“To have all the resources in case they’re confused—all that material up there [on 
Blackboard] is what I think of as prepping for class.”[T2] 
In calling herself an early adopter of technology, she said: “I am an early adopter. 
As soon as we had Blackboard available, I used it.” [T6] She has used Blackboard 
extensively since graduate school and uses it extensively in her classes. 
Updating materials. All participants discussed how they maintain the currency 
of the content in their courses. They discussed several different platforms, such as Google 
Apps, Edmodo, and Blackboard; this study did not find that any particular platform was 
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preferred for this purpose. The platforms serve as organizational tools, giving teachers a 
way to link related documents, video clips, and links to other websites. One teacher [T3] 
explained one method of organization, by “link[ing] from one document that we’re 
constantly updating” [T3]; another teacher explained that the LMS provides a means of 
“connecting with the kids” by “providing additional learning links” [T1] Participants 
already have an initial set of materials in an LMS when they start their course. Typically, 
teachers add extra materials throughout the semester. The uploading and updating of 
course materials on an LMS caused one language arts teacher to see a new aspect to his 
teaching role: “So I think [that] now a lot of my teaching is the design of the material on 
Blackboard.”[T2]  
Participants described how easy the LMS makes incorporating new learning 
materials into their teaching. One social studies teacher explained that she likes to bring 
in a variety of media forms (images, website links, and videos) to the online class: “I use 
a lot of images–paintings–recorded videos of lectures I do myself. I do supplemental 
videos like National Geographic, PBS, and things of that nature…So pretty much every 
media out there.” [T5] She said that Edmodo works very well for her purposes. She uses 
the media to help explain the material, and to help maintain currency of the course. 
Theme Conclusion: Rather than concentrating on specific learning objectives, 
participants concentrated on how they use the LMS to manage course materials 
throughout the semester. They discussed using the LMS as a space to store their materials 
and to maintain currency in the course, and also as a way to enrich student learning 
through multimedia content. The great variety of learning resources helped them meet 
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their teaching objectives, because they were creating an environment where students 
could choose the materials that help them understand the course content.  
Everyday Communication 
 The LMS serves as a communication platform for all course activities. Six of the 
teachers in the study discussed using the LMS as a communication tool. They also use the 
LMS to build their students’ collaborative skills through use of LMS online forums. The 
participants concentrated on two aspects of communication: 1) Announcements and 
course information; and 2) Beyond simple announcements. Interestingly, teachers who 
used one system for materials storage might use another for making announcements or 
other forms of communication. This blending of LMS’s demonstrates the shortcomings 
of some systems and the advantages of others. 
Announcements and course information. The teachers in this study make 
extensive use of the announcements feature in the LMS, but not only for making 
announcements. They use it to give students their daily agenda, and even, as one teacher 
said, a training mechanism.   
One language arts teacher blends Google Classroom for some features, but uses 
Blackboard to communicate with students.  She explained:  
We use Blackboard as well to communicate with students. We typically… use 
Blackboard for some of the features that we… don’t get through Google 
Classroom like discussion board assignments that we put on there, or 
announcements related to the work. [T3]  
 
Teachers might post links in the announcements to keep students informed of 
class activities. A digital media teacher related how he and his two colleagues integrate 
other teaching technologies with the daily agenda: 
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It’s a training piece. You just have to train students what to do, so I have a daily 
agenda in class. And so every day, students show up to class and they check our 
daily agenda, which is a Google Doc. Every time they come to the computer they 
log in to their Google Docs, and it’s in the daily agenda for what we do that day. 
[T4]  
 
A biology teacher [T6] used the LMS to keep students organized; by embedding 
the content in the announcements, she was able to distribute the files for the day as well.  
The teachers viewed their announcement and file distribution system as a way to 
train students; it helps them manage their time themselves. He felt that the method that he 
had developed was good, because it kept disruptive messaging or reminders to a 
minimum: “So you’ve [students] got to check Blackboard. So it would be nice being in 
contact with them, but I don’t want to infringe upon their time and send out a text after 
text after text.” [T1] The social studies teacher further used an LMS as a reminder. She 
added: “I send posted notes all the time [on Edmodo] like don’t forget your homework 
and like don’t forget you need to come early tomorrow.” [T5]  
In his reflection, a science teacher discussed how he had been using the 
announcements during exam week: he used it to push out solutions to practice problems 
to help the students prepare for their exam: 
Over the past week since we have met, I have continued my use with Blackboard.  
Since we have our finals this week, I have only used Blackboard for two primary 
purposes: posting solutions to practice problems [I posted]. My students, that take 
advantage of this, are pleased that they can look at solutions at their leisure. [T1’s 
reflection] 
 
This means that student do not need to wait until they come to class the next day – 
it helps them find answers to questions when they need it as they are studying.  
Beyond simple announcements. The LMS empowers students to communicate 
with their teachers and each other outside of the classroom. Students are able to ask 
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questions, and anyone – their teacher or fellow students – might be able to answer it. This 
allows the teacher to monitor how well the students are doing, and it can also free up the 
teachers’ time. One language arts teacher explained his experiences utilizing several 
types of course materials and finding himself as the “last resource” if a student has any 
remaining questions:  
If they’ve looked at the scoring guide, listened to the audio, looked at the sample 
papers and still have a question, ‘Okay now come to me with that and we can get 
straight to the real question you have.’ So I think we’re all [students and teacher] 
kind of learning that a lot more. [T2] 
 
Another teacher explained how students help each other using Google Docs: 
In Google docs they [students] attach the link. It works well because they can ask 
each other questions, too, in the same class or group. And sometimes it’s a 
question they want to ask me like homework, but hey, they ask each other. I see a 
lot of messages. I see everything they post, like oh they were asking questions of 
each other. [T5] 
These quotes demonstrate the advantages the LMS can offer for communication between 
students and the teacher outside of the classroom. The LMS can streamline 
communication.  
The LMS can also facilitate collaboration on a daily basis—it can be used to form 
a composite class product. Students learn to collaborate with each by utilizing Google 
Docs for editing their peers’ work as well as contributing to a class informational piece. 
A digital media teacher explained:  
We use Google Docs all the time for collaborative work, like I’ll have a 
spreadsheet up where they are looking at different things. They have to edit each 
other’s work or add things to a growing chart. So, everybody will have a piece to 
add to this. So we use Google Docs for that. [T2] 
 
Theme Conclusion: Everyday communication in learning is an essential component to 
guide a teaching objective. Teachers make resources available online and inform students 
of their locations on an LMS. Participants utilize several forms of scheduling and forum 
  94 
  
activities for connecting with students individually and as groups. In this way, the LMS 
allows teachers to extend the classroom; students are no longer isolated at home, but can 
post questions and find answers as they need them. The teachers can push out resources 
as students need them. Interestingly, the teachers did not report feeling overwhelmed by 
excessive communication; instead, they felt like they used class time more productively 
as a result of the mundane Q&A that happens online, freeing them to tackle more 
important subjects in class. 
Assessment and Evaluation 
 One teacher in this study said that the assessment features in the LMS are “a 
hugely powerful tool.” The assessment features in the LMS are one of the primary 
reasons that they want to use the LMS. These features give concrete evaluations of their 
students, demonstrating that they have met their teaching objectives. The LMS gradebook 
gives teachers insight into quiz or exam results, and also lets them measure the difficulty 
or ease of the exam, question by question, individuals and their class as a whole. A digital 
media teacher related his impressions of this LMS assessment feature:  
My LMS Gradebook can pull the top scores that they got or I can take an average 
of the score that they got or the last score that they got. So there’s lots of ways to 
put that in the grade book. That’s a big tool. [T8] 
 
The analytics within the LMS allow teachers to evaluate overall class 
performance through an LMS and pay more attention to specific questions that individual 
students miss. T10 explains:  
There’s a way that you can go into the Blackboard and you can identify the most 
frequently missed. And it’s just a simple checkmark box and from there you can 
find like this one was missed x amount of times percentage. You can expand on 
[that information] and take it back to the classroom. [T10]  
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The LMS reduces the redundant work of scoring student quizzes by utilizing the 
LMS automatic grading tools. Six of the participants in this study discussed the 
automated grading features of tests and quizzes; one advantage that they discussed over 
manual grading was the immediate feedback offered by the LMS.  
Tests and quizzes. There were two main points that participants in this study like 
about the tests and quizzes in their LMS: the automated randomizing of quiz questions, 
and the immediate feedback on exams. The randomizing feature was especially cited for 
usefulness as each student can have questions in a different order. One social studies 
teacher explained: “The assessment—for a lot of the quizzes on there I like it because it 
randomizes them. The questions come in a different order.” [T5]  
Additionally, the LMS immediate response in marking students’ answers allows 
teachers to respond to student performance quickly. The teacher cited above remarked: 
It [Edmodo] does a great job with multiple-choice questions. It gives them 
[students] the answer right there instead of waiting, say, two days to get a test 
back. The short answers are easy to grade. You can give them [students] like an 
instant code as “outstanding, great job…” and it keeps it there for them so they 
can go back and print out all their tests and reviews. [T5] 
 
This feature worked well for both students and teachers. Each student can master 
knowledge efficiently whether with a single correct trial or multiple trials through a 
question until it is marked correct. One social studies teacher noted: “Yes they [Edmodo] 
have quizzes. They store all of your quizzes so you can use them next year. And the 
students can use them again until they master it.” [T5] 
Immediate feedback. As a teacher, the quick delivery of feedback from tests is 
helpful to evaluate student performance and to evaluate their own teaching. Given the 
nature of fact-based courses, teachers in IT and health and sports medicine can benefit 
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from evaluating subject area knowledge accurately with automatic grading compared to 
humanities courses (language arts and social studies) which generally require teachers to 
interpret student comprehension from essays.  One health and sports medicine teacher 
shared:  
We can analyze those for the most frequently missed questions and trends and go 
back to the class. [It] could be a teaching problem when you see a trend like 
that—frequently missed. We’re all human you know and then we get the feedback 
from them. [T10]  
 
With this functionality of an LMS, students review the test as much as they want 
to prepare for final or comprehensive exams at the end of a course. All three digital 
media teachers particularly acknowledged the advantages of using the LMS automatic 
grading feature. The following quotes from them addressed several benefits they 
experienced. 
The first teacher realized time-saving efficiency: 
It also instantly grades their assessment. So there’s no waiting for the teacher to 
grade it, and there’s no need for me to sit down and spend hours and hours 
grading a multiple-choice exam or something like that. So, I think, just in that 
matter it’s super, super important. [T4] 
 
The second teacher asserted knowing about missing submissions: “And then of course the 
grade automatically goes to the Gradebook. And I can just do a quick Gradebook sort 
every week of who is missing assignments. So that’s one way for me to figure that out.” 
[T8] 
The third teacher mentioned the efficiency of automatic scoring and recording: 
“So I like it for instructing and I love it for administering objective exams because it’s 
automatically graded. They can see what their score is and all I have to do is record the 
score.” [T9] 
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One language arts teacher used Blackboard and Google Classroom 
interchangeably for giving students feedback. She explained:  
And we also use Google Classroom, this new [LMS] platform from Google to 
give students feedback on their work. We either use that or Blackboard depending 
on where the assignment is.  So if we post the assignment on Blackboard, we give 
feedback via Blackboard. If we post the assignment in Google Classroom we give 
the feedback on their documents in Google Classroom. [T3] 
 
Participants chose to use the built-in assessment features in an LMS because 
instant feedback and automatic grading meet educational needs, benefiting both students 
and teachers. One health and sports medicine teacher acknowledged this, though he 
admitted a caveat: “They get instant feedback and I don’t sit at home for hours grading, 
granted I’m only using multiple choice and true-false format on those.” [T10]  
However, teachers at the career center use only LMS multiple-choice with their 
classes. They also find it useful for group feedback among themselves as one mentioned: 
“We can give each other feedback. I think it’s effective for that.” [T9] 
Theme Conclusion: Assessment and evaluation are indicators to let students know their 
progress in academic achievement and in certain subjects, for example, digital media to 
help them master subject material. When teachers have multiple classes, embedded LMS 
features that alleviate routine work such as grading tests allow teachers to focus their time 
on instructional tasks that associate more closely with their teaching objectives. 
Results of research question 2: How do teachers describe their use of an LMS with 
their students? 
The purpose of this study is to understand why teachers choose an LMS and how 
they use it. In the view of three participants, only a few high school teachers use 
technology in this district for teaching. One science teacher said: “as far as the rest of the 
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high schools, I would say teachers that are using it [Blackboard] on a fairly religious 
basis are less than 10%.” [T1] Another science teacher who teaches biology estimated the 
amount of teachers who use an LMS. She said: “So, I think in this building, I’d say half 
of the folks are active technology users. Another quarter use it once in a while but only if 
somebody else holds their hand and has them do it.” [T6] One language arts teacher 
added that a specific group of teachers who teach AP classes use it. She said: “So I think 
there’s a handful of advanced teachers that teach it.” [T3] Therefore, this section will help 
to complete the picture by presenting participants’ responses to research question two 
(How do teachers describe their use of an LMS with their students?), combined with their 
responses to research question one (What teaching objectives drive teachers’ choices in 
selecting an LMS?). Teachers’ reasons for choosing an LMS are made apparent by their 
descriptions of LMS use with their classes. 
The organization in this section is similar to research question one by reporting 
findings in regard to five sub-questions. Content of some of the codes might already have 
been referred to in the first research question, but in this section content from codes 
include additional aspects. The findings illustrate the main themes that emerged from 
relevant codes. Each sub-question references its related themes and codes as follows: 
Sub-question 1: How does the teacher believe the LMS helps their students to learn 
successfully?  
 Positive belief in an LMS and Technology knowledge is a fundamental skill 
are themes that answer this question. If teachers are going to successfully use an LMS, 
they need to have intellectual knowledge of their subject content and they also need to 
believe that using an LMS helps their students to learn better. They also need to have 
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specialized learning outside their subject areas. The various technologies that make up 
the LMS ecosystem change all the time. This affects all users, including teachers; 
teachers need to constantly update their knowledge and skills. This is one challenge faced 
by teachers that use technology; work overload and other time constraints can make 
learning new technology skills overwhelming. The participants in this study were already 
predisposed to use technology, and thus expressed beliefs that their students will learn 
better when using an LMS and other technology tools. They felt that it was a good use of 
their time to make use of technology tools.  
One digital media teacher expressed his convictions about integrating technology 
into teaching, emphasizing that the blended classroom is ideal: 
I think they’re [the LMS and teaching technologies] great. I think that every 
teacher in every classroom should use it.  I think the superior form of education is 
a blended education—not staying completely online, I don’t think… Some level 
of face-to-face is important. [T8] 
 
Participants related that they appreciated the value of an LMS and teaching 
technology tools. The teachers in this group expressed very positive beliefs in an LMS 
that assists them in their teaching of high school students. There were two main themes 
that arose in the data from eight participants, coded as: 1) Positive belief in an LMS, and 
2) Technology knowledge is a fundamental skill. The following table list themes and 
codes. 
Table 5 
Themes and codes for sub-question 1 in research question 2 
Theme Code Participant 
Positive belief in an LMS 
 
 
Two codes 
 Previous use of an LMS 
 Availability of class materials 
Eight participants 
 [T1-T2, T4-T6] 
 [T2-T3, T5, T8, T9] 
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Table 5 (Continued) 
 
 
Theme Code Participant 
Technology knowledge is 
a fundamental skill 
Two codes 
• Familiarity with technology 
• Active participation 
Seven participants 
 [T3-T6, T8] 
 [T1, T3, T9] 
 
Positive Belief in an LMS  
 
 Positive beliefs motivate people towards an action or task. Teaching is no 
exception. Eight participants discussed their positive beliefs about using an LMS from 
two perspectives: their past experiences with an LMS, and the teaching materials they use 
in an LMS.  
Previous use of an LMS. This segment of the research particularly confirmed 
TRA regarding “behavioral beliefs.” The participants often reflected on previous 
experience with an LMS, discussing how that positively influenced their current 
classroom practice with teaching technologies. For instance, a language arts teacher said: 
I guess maybe the past 10 years or so we’ve had access to them [LMSs]. So we 
had access to an earlier version of Blackboard. And then we had access to 
ANGEL for a number of years and then had access to Blackboard again…Right 
now I’m as happy as I’ve ever been with all the different technologies we have. I 
use Blackboard… Overall, my feel for it [technologies and LMS use in the 
classroom is] I love it. I think it’s good and again lots of different ways not just 
because I like it and I think it’s cool and it’s flashy and all that, but I think it helps 
them [students] learn. [T2]  
 
 The biology teacher has a PhD and worked as a research scientist before she 
became a teacher. She is an active technology user, and she firmly believes that students 
who are confident and fluent technology users will be more prepared for careers in 
science. She feels confident in her ability with technology, including the LMS. She 
pointed out:  
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I did my doctoral research in the Biotech departments where I worked. We had—
we were some of the very first people that used email and the first people where 
we used GoFor. I was a research scientist—a biologist before I became a teacher, 
so using technology in the laboratory and communicating scientific—analyzing 
scientific results is always… I’m not saying that I’m confident but I’m not afraid 
of it. So I’ve always used technology as it became available. [T6] 
 
 Another science teacher also has a high opinion about an LMS [Blackboard] and 
he has been teaching and using an LMS for as long as the biology teacher cited above.  
The first LMS that the district offered was Blackboard and I want to say that was 
a very basic one, about 12 years ago—it wasn’t pushed out like you had to do it 
but I like technology so I incorporated that—I’ve been using that pretty much 
ever since. [T1] 
 
 Continuing on, he reflected on how his teaching philosophy has played into his 
use of the LMS. Even twenty years ago, as a new teacher with little technological 
experience, he believed that students learn through sharing ideas in class. He explained: 
That’s where my educational philosophy tends to lie in and that’s something I’ve 
used the technology [for] to try to push there.  So then again we can’t mandate 
that kids use the LMS or have access to things online, but it has helped with that 
[educational philosophy] because they can then share their ideas. [T1]  
 
The LMS has given him a new way to apply his philosophy.  
A digital media teacher reflected on positive experiences with technology and LMSs that 
he had during his undergraduate studies; this has influenced his teaching as well: “Yes, it 
seems that almost every class I’ve taken at the university had some kind of Blackboard 
component or Sakai or something like that. I think it’s absolutely essential to having a 
successful classroom experience.” [T4] 
A social studies teacher used an LMS at the university. Though she wasn’t 
impressed with the particular LMS (Blackboard), she valued the usefulness of the 
platform. Overall, she is very positive about technology and uses what she sees as a more 
user, and mobile device friendly OSLMS (Edmodo) in her classes:  
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Since I’ve been teaching, I’ve incorporated Edmodo into my classroom… So I 
used Blackboard when I was at university, and I just wasn’t happy with it. I don’t 
like it. I don’t think it’s very user-friendly. Especially since I teach sophomores. 
So with them they’re much more likely to use an app on the phone. They can push 
an app on the phone and then they don’t have to log in to the school server. So 
that’s much more easy to use—Edmodo. [T5] 
 
Availability of class materials. While there is much overlap in this section with 
the uses of the LMS (uploading and storing course materials), this section concentrates on 
teacher beliefs about the readiness of materials for student learning. All of the 
participants believed that having learning materials always available for students, in a 
variety of forms, would contribute to their students’ success. Language arts teachers in 
both H1 and H2 high schools emphasized the availability of materials outside of the 
classroom:  
What I tell the students on the first day is, it’s not a blended classroom, they have 
to be here, but I always tell them I want to make it where if you’re sick for a 
month or if you just choose not to show up, you could still pass my class using 
entirely the online resources. [T2] 
 
Another language arts teacher emphasized that her class materials are available 
online. She said: “It’s online. It’s all accessible.” [T3] 
 One digital media teacher uses a combination of Canvas and Google Drive to 
provide content through online resources for his classes: 
The content and curriculum are housed in an online tool like Google drive. Some 
people use a drop box. So let’s say the assignment sheet is in a Google document. 
But the link to that assignment is found behind that user login platform in Canvas. 
Right now I’m using Canvas LMS… So they’ll read it there and that’s the way I 
distribute a file from there. [T8] 
 
Students are able to accomplish their academic goals with online resources 
prepared by their teachers. They can study by themselves and at their convenience. 
Another digital media teacher added: “I can link assignment sheets, any resource that 
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we’ve used in our class, I can make available on that LMS that the student can access no 
matter where they are.” [T9] 
Online resources support students learning outside the classroom. The online 
materials give them a start and usually students will continue to search further from there 
if their interest is stimulated. One social studies teacher has applied her positive belief in 
technology by utilizing a variety of online resources by integrating WebQuests into 
Edmodo and found that her students also enjoy this as a positive experience with 
technology. She explained: 
I like to use a variety of research WebQuests where students go out and find 
particular answers to things with certain websites. That helps them with search 
engines and how to search for things, to do a good search, what’s a good source. I 
do a lot of those, and I think that’s some of the students’ favorite work. [T5] 
 
Theme Conclusion: The teachers in this study were self-selected because they use an 
LMS already. However, their responses do demonstrate that their positive attitudes about 
technology, in general, and their previous experience with an LMS, motivates them to 
make extensive use of it in their classroom. The teachers in this study believed that 
having a wide variety of materials ready for students to use when they need it will help 
their students learn. Their past experiences with LMSs and various technologies affect 
continued use of an LMS with their teaching. Consequently, teachers’ beliefs play an 
important part in their commitment to using an LMS for helping students to learn. 
Technology Knowledge Is a Fundamental Skill 
 As has been demonstrated, the teachers in this study make use of a variety of 
teaching technology tools to support their instructional goals. One language arts teacher 
stated, “I really do think that the future is moving towards utilizing technology more and 
more.” [T3]. A total of seven participants discussed the fact that students should be 
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familiar with technology, and that they must use it often in order to become fluent. The 
codes developed from these ideas were: 1) Familiarity with technology, and 2) Active 
participation.  
 Familiarity with technology. The participants in this study already believe that 
familiarity and comfort using technology offers students lifelong advantages. As has been 
established, all students graduating from high school in the Information Age must have 
basic technology skills. This generation of students is often referred to as “digital natives” 
as author Marc Prensky said in 2001. One language arts teacher stated:  
Every classroom has a routine and an expectation, so building the technology skill 
into that… I think students are much more adaptable to technology integration 
just because of their generation and what they’ve grown up with. It’s about us 
helping them understand the purpose as to why we’re using this, why it’s 
important for them, why it can be helpful for them. I think that’s the biggest 
selling point. [T3]  
 
One of the things participants in this study expressed was the objective of 
providing students with experiences to familiarize them with technology. They try to 
integrate technology with their teaching to give students opportunities to explore and 
develop their technical abilities. The teachers also believe that students’ technology skills 
enable them to gain more knowledge in the subject. Being familiar with the basic skills of 
using an LMS enables learners to proceed confidently in meeting and mastering 
information.  Thus, students need to be familiar and comfortable with technology to 
engage with course resources. One biology teacher explained: 
[Technology]—It’s a tool and if it can help the students get information, work 
with information, engage with information and be able to show me that they 
understand something...This is what we need to learn about, and this is what they 
need to be able to do as far as a science skill or content they need to learn and 
engage with. [T6] 
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 Technology can open up opportunities for learning through play, building mastery 
through repeated attempts, especially when the teacher allows them to fail. This can 
increase their confidence and encourage independent learning. One digital media teacher 
aims to build students’ familiarity and success with technology through game concepts 
and trial and error. He explains this method: 
Applying game design concepts to education, one of which being, kind of a 
mastery-type learning aid, trying one way, and if that doesn’t work, try it again, 
try it again. And ending it up where a student is not afraid to fail. Failure is okay. 
You learn by failure. [T8] 
 
 Basically, a way to provide for developing students’ familiarity with technology is 
to present it with consistency and regularity. One language arts teacher pointed out her 
strategy for success with the LMS she uses with her classes. It works differently, however, 
with her advanced placement classes who have their own iPads and her on-level classes 
who only have mobile phones. She explained: 
Even before my face-to-face students had their own devices, I tried different 
online learning systems.  But last year was the first time when I consistently used 
one platform. … I do it on a daily basis now. And because my students have 
devices as well, it makes it more accessible for them. And even in my advanced 
level classes they all have devices, and in my on-level classes they don’t have 
devices [and] it’s more difficult to introduce learning management systems that 
they’re accessing on a regular basis other than the phone… I think it’s really 
about using it consistently, using it every day, finding a purpose for it every day 
in the beginning. [T3] 
 
This regular use of the technology in consistent ways helps students develop the 
skills needed to do research using technology; the goal in subject areas (though not 
necessarily technology classes) is for the technology to become secondary to the subject 
matter. When the students reach a higher level of comfort and familiarity, their skill level 
increases as their impatience and frustration decreases. Technology skills and aspects of 
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learning, including research and analysis skills, can work together and complement each 
other.  A social studies teacher explained: 
I think the teaching objective comes before the Edmodo. Say the teaching object 
is to understand how the Roman Empire fell and impacted nations later. Then that 
learning objective on Edmodo means going out by finding comparisons between 
different countries, completing comparative posts, finding similarities and 
differences and comparing it with other students’ [research]. If our learning 
objective is a skill for research, they have to document that on Edmodo: how they 
conducted their research, what sources they found, how they analyzed them. So, it 
goes kind of both ways. [T5] 
 
  The participants in this study commend their district for encouraging teachers to 
use teaching technology tools and for supplying students with mobile devices. They also 
recognize that the district shows flexibility in allowing teachers to adapt other teaching 
technologies for their classes in addition to the district-provided LMS (Blackboard). One 
digital media teacher mentioned the benefits of having a fully-equipped computer lab at 
the career center, but noted that the high schools lack similarly equipped labs which acts 
as a disincentive for them to use an LMS as frequently. He stated: 
I’ve been teaching at the Career Center for eight years now. We use technologies 
on a daily basis. One hundred percent of our classes are done on the computer. So 
we’re on a computer working all day, every day. So I say that’s the biggest 
roadblock in why people don’t use it [an LMS], is because number one you’ve got 
to have a computer lab available to you to really make use of it. [T4] 
  
 Active participation.  Participants emphasized the need for their students to not 
only be familiar with technology but to also have active online experiences. One physics 
teacher described the “learning cycle” educational philosophy he applies with his 
teaching:    
My educational philosophy is that I believe in minds-on, hands-on, so teaching 
physics I subscribe to more of an educational philosophy that’s also called the 
learning cycle. What I do with the lab-based class is I try to have my kids 
experience the physics [lab experiments online and traditionally], try and come up 
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with the logic behind it and then develop that and apply it. So it’s sort of like that 
cycle, so to me I think that’s a powerful technique. [T1] 
 
When students are actively participating with their district-issued free iPads, they 
don’t hesitate to engage with learning through technology. One language arts teacher 
emphasized the higher level of success of her AP class in contrast to her on-level class. 
She explained: 
And the classroom that we’ve had the success is advanced placement where kids 
are totally tuned in; they’re highly motivated. They are jumping at the chance to 
engage in whatever process we are presenting. I’ve definitely seen different levels 
of success with my advanced students than with my on-level students. [T3] 
 
 If students are actively participating with a computer daily, their skills can expand 
exponentially and this is reflected in the amount of complex software they learn to master 
as well as the number of tasks they can perform with LMS technology. One digital media 
teacher stated that she finds a variety of technology tools indispensable to her work with 
students:  
We use the Adobe suite of software: Photoshop, Illustrator, Design Premier, 
inVision.  We teach some HTML. So we’re on the computer every single day. 
Students are usually working on some project; we use a shared network drive to 
also communicate with the students [plus] shared assignments and rubrics and 
things like that. And we also use the network drive for students to turn in 
assignments as well as the drop box on Blackboard. And we use Google Docs. I 
share files with students through Google Docs. Sometimes I have been turning in 
assignments using Google Docs and taking that link and putting it in the LMS 
drop box. I think it’s [Google Docs] a great tool. For me, now, it’s almost 
indispensable. [T9] 
 
Theme Conclusion: Technology knowledge is crucially important for students’ futures 
in the Information Age. The participants in this study discussed some of the different 
methods that they have for helping students become more familiar with technology, but 
emphasized that the goal is not to simply learn technology; the goal is to learn the subject 
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matter. They believe that technology enables students to learn faster and with greater 
success.  
Sub-question 2: How do teachers acquire information about the LMS in order to 
make a decision about technology in their classes? 
Formal sources and Informal sources themes answer this question. This 
section reports evidence on acquiring LMS information before teachers decide on using 
an LMS in their teaching. They retrieve information from a combination of sources. One 
social studies teacher pointed out: “A lot of it [LMS info] was just [from] teacher 
communities, PD training that I did, then certain people, trial and error of [finding] what I 
liked and I didn’t like, blogs online and following up [with] other teachers.” [T5] 
The most important source for their decisions was often dependent on their own 
self-motivation. A strong evidentiary statement for this interpretation came from a 
veteran language arts teacher who described the origin of his drive to learn to use an LMS 
and teaching technologies beginning with their first introduction into the education field. 
He said: “Do you remember how—your personality drives you—motivates you to learn 
to use it [an LMS and technology], right? That comes inside of you.” [T2] 
Each individual participant, however, shows variance in motivational drive, 
personal skills, years of involvement, and familiarity with technology. Science teachers 
[T1 and T6] put many extra hours beyond their job requirements to learn new 
technologies during weekends and school semester breaks. One physics teacher, in tech-
rich colloquialisms, said:  
And a lot of it … I’ve been playing with Blackboard software for years, so now 
I’ve just got it down to here—so click, click, and boom and done! Yes if it was 
totally brand-new and I never worked with that, yes it probably would be taking a 
lot longer. [T1] 
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Still, to learn alone from one’s own interest through “trial and error” can require a 
great deal of time. Trial and error can also be a haphazard way to learn with roadblocks 
along the way. A language arts teacher explained his feelings about using this method 
and its shortcomings that he thought could be sidestepped. He explained:  
Again I think it was just like trial and error. And that’s why when I sound 
frustrated about how we have so little…confidence. I think it would be great for 
teachers to get some of this stuff at the very beginning. [T2]  
 
Most teachers acquire accurate knowledge about an LMS from external sources as 
well. One digital media teacher emphasized: “I learned [an LMS] on my own but I tried 
to verify that.” [T8]  
In general, participants learn by exploring an LMS and practicing with it. These 
pursuits enable them to acquire information directly for deciding whether to choose that 
LMS or look further for another platform that they might prefer. They utilize two sources 
for gathering LMS information to frame their choice for a particular LMS in their 
teaching. Eight teachers reveal acquisition of information from two sources, which 
comprise two themes: 1) Formal sources, and 2) Informal sources. A list of themes and 
codes are shown in table 6 below. 
Table 6 
Themes and codes for sub-question 2 in research question 2 
Theme Code Participant 
Formal sources Three codes 
 School district 
 Vendors 
 Online communities 
Six participants 
 [T2-T3, T5-T6, T8, T10] 
 [T2, T5, T8] 
 [T5-T6, T8] 
Informal sources Two codes 
 Peers, colleagues, and a family member 
 Online searching  
Six participants 
 [T3, T4, T6, T8-T10] 
 [T4, T8-T9] 
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Formal Sources 
 Some of the participants discussed learning about the LMS from organizations, 
such as the vendor or user group. They generally learn about formal learning 
opportunities in advance, with information about topics and the time period; they might 
need to register for the training. They can personally decide whether to attend or not 
based on their interest and time. It is not mandatory. Six participants discussed formal 
training with LMSs through the school district, vendors, or an online community.  
 School district.  Knowledge and support of a designated LMS and specific 
teaching technologies come from the district via its technology services department 
available to every district school at all levels. The district technology services is the 
established channel of support for teachers using the district-selected LMS and other 
district-supplied teaching technologies. An example of district support is an annual 
district-wide meeting for new teachers that includes an LMS session. One language arts 
teacher noted: 
I think that also with the new teachers the district is more focused, not necessarily 
requiring, but strongly supporting their use of an LMS. I know that in the new 
teacher meetings at the beginning of this year there’s a whole day dedicated to 
setting up their Blackboard and setting up technology. One of the strategies that 
the district is using is catching teachers as they start and having them integrate 
Blackboard from the beginning. [T3] 
 
School-wide monthly meetings with school representatives about technology 
issues are held after school hours at each of the two high schools in this study. One 
participant directly involved with this process stated that it contributes useful knowledge 
he can share with peers. He also thought that unresolved technology issues discussed in 
this environment could be brought back by the school’s media specialist to a district level 
meeting as well:  
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There’s a technology group that meets once per month. And we talk about any 
issues in the building, whether it be with the eSchool, home access, the air server 
with the iPad, the projection screens, and Blackboard, ANGEL… It’s organized in 
this school by the same specialist that helps us with our technology issues. He’ll 
send an e-mail out, ‘Hey, everybody in the technology group, we’re going to meet 
this month at this time.’ [T10] 
 
The district also organizes regular professional development days for teachers. 
Sessions are held when there is new technology available from the district or when 
teachers need detailed information for updating their skills. For example, one digital 
media teacher stated:  
I’ve taught many hours of PD showing here’s how you do something. We do that 
as we’ve had assigned professional development days. The school district does. 
Usually there’s a choice. Teachers can go to curriculum or all types of things 
including technology things. So I’ve offered many times professional 
development on LMS and different tools. Teachers come and teachers start with it, 
but unless they have time it’s hard for them [to continue with it]. [T8] 
 
The school district also offers technology training at the technology services office. She 
said: “There is training available. Like today there’s some Google training down there. 
So this technology training is going on, and the new teachers are aware of it.” [T5]  
Teachers can also request special training. The teachers did say that they wish that 
there were more opportunities for training, especially at higher levels. One science 
teacher stated: 
Yes, training would help if they had more options for us to learn at a higher level 
because right now we’re kind of just circulating around the general knowledge 
that we already know. But we haven’t been able to go to a high level because 
there’s nothing available for us. Unless we just go out and find it on our own. I 
would love to get more training and then train other people. [T6]" 
 
A digital media teacher reiterated that idea: 
 
We could call more meetings and bring people to the table. It’s not easy because a 
lot of times the helpdesk technology service has to think about the masses and 
what’s easier for the majority as opposed to the few who maybe are pushing the 
system who want to know about the advanced features. [T8] 
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When teachers need help in short order, they can turn to the media specialists. The 
teachers said that they found them very helpful when they had questions about using 
technology and for LMS troubleshooting, as mentioned by one participant: “Our media 
specialist can help—Mr. AA has helped some… He was very good. He would come over 
and work with us.” [T6] 
The teachers can also get help from district technology specialists; a language arts teacher 
explained that the district support specialist had been very helpful in transitioning from 
one LMS to another:  
I have had a person who used to work…. at the district office, which was real nice 
if I had a question. So when we switched to Blackboard, and I was trying to figure 
out the differences between Blackboard and ANGEL, I could send him a question 
real quickly and get back some answers and stuff. [T2] 
 
One impediment that the teachers found is that they needed release time to develop their 
online (or blended) classes. A digital media teacher described an approach that would 
help the teachers do a better job with their LMS:  
So, for example, if a college professor taught four classes per semester, then 
maybe instead of that they are given three classes but then with the expectation 
that they are given that extra time to develop and implement online stuff, whether 
it’s just getting their assignments and their assessments posted, and the next 
semester they could go back to teaching the four classes. Rotate back and forth 
like that, something like that. [T8] 
 
 Vendors. Some district teachers attended vendors’ presentations during the 
selection of an LMS on the topic of LMS features and their capacity to serve their classes. 
A digital media teacher in attendance noted that the presentations for deciding on an LMS 
platform narrowed down to Backboard and Canvas. He recalled: “We were able to get 
Sandbox accounts for both of them [Blackboard and Canvas finalists].  Sandbox is where 
I can get a user account for an LMS and try out the LMS and play with the features.” [T8] 
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Several participants said that the vendors’ online videos were useful. A language 
arts teacher found answers to his questions through videos on Blackboard’s official 
website. He noted: “Really only if I have a specific question. I haven’t saved as a 
bookmark all the good Blackboard videos that they make to learn how to use it.” [T2] 
 One participant [T5] was a big fan of Edmodo because they provide prompt 
support for user questions, saying that their “technical support…is really good.” Teachers 
gain confidence with their use of a particular LMS when they know they can access help 
and get workable answers.  
 Online communities. Online communities have both formal and informal 
qualities. Some of the communities have requirements for membership, and some are 
moderated or more formally constructed. However, the teachers reported more informal 
learning in their membership; membership is fluid. Joining an online community requires 
some initiative, but gives them support through various communities comprised of both 
technologists and subject experts. A social studies teacher is a member of the LMS 
Edmodo community and several smaller groups within it. She related that she gained 
useful information through their online blog and by following comments by other 
members. She is a member of several helpful groups: “World history teachers blog, 
[among] the communities on Edmodo for teachers I follow social studies teachers and I 
follow computer technology groups.” [T5] 
 She found these communities helpful in adding to her knowledge not only 
regarding technology and Edmodo’ features but also in regard to subject area content: 
There are groups on Edmodo and you can choose to follow specific [subject area] 
ones and you can like, ‘Hey, does anyone have a PowerPoint that deals with this?’ 
You can share information. You can share libraries so when they come across 
articles they can share articles with you on their library. [T5] 
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A biology teacher discussed an AP online community for science teachers that 
provides a space for them to discuss teaching difficult topics. She described her 
participation as a credentialed teacher in this moderated and archived threaded online 
discussion forum. The forum allows attachments, which are very helpful for the purposes 
of this group:  
The College Board runs this AP community now. So, [it’s] for teachers who have 
demonstrated their credentials. So they don’t have a lot of students on there. Then, 
they share in discussions about labs and troublesome content and resources. But 
one of the things that we often talk about is different software that we might use 
to analyze gene sequences or an app that might be really good for helping kids 
create a presentation on a particular topic. Or build a model to explain how 
something works. [T6] 
 
One digital media teacher constantly expands his LMS technical expertise through 
online classes. He explained: “I learn to use the LMS by taking online classes, so I’ve had 
classes in online course development, online course facilitation, web 2.0 tools.” [T8] 
Theme Conclusion: The teachers did think that formal learning opportunities for the 
LMS were very useful. They can rely on that source and turn to them when they need 
extra knowledge about an LMS that links with their subject area. Formal organizational 
membership could be beneficial in bolstering a participant’s self-efficacy.  These 
channels prove helpful for teachers.  
Informal Sources 
 The teachers also discussed informal interaction with individuals and groups of 
people or online sources as an important way that they were able to develop their LMS 
skills. Six teachers discussed learning to use the LMS from peers and colleagues. One 
mentioned her spouse as a source of knowledge. Others discussed online searching 
(outside of formal sources) as an informal means of learning to use the LMS. 
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Peers, colleagues, and a family member. Sometimes teachers want to reach out 
to the most convenient person to solve their problems; they do not always need to use 
official support mechanisms. In the process, they described building an easily accessible 
community or informal network to support their technology needs. The science teachers 
at H2 high school regularly turn to each other when they need solutions to technology 
problems they encounter. A biology teacher who identifies as an early adopter of 
Blackboard with two decades of teaching experience did not hesitate in stating her 
reliance on peers for help: 
I taught myself and I relied on Mr. L [T1] and worked with him… Right now, 
that’s pretty much all the help that I get. He and I will sit down and try to figure 
something out. We go on the help. He is pretty good. [T6] 
 
A language arts teacher receives advice from her family member on using LMS 
features with her classes. She said:  
Since my husband is kind of a digital genius…I always kind of heard of ideas on 
my own and I went to him to ask him questions about how to implement those 
things in the best way. With the system that I use now, it really came from his 
guidance. [T3] 
The subgroup of IT teachers at the career center often share knowledge and 
support each other. Since technology is their subject area they already have high-level 
technical skills; however, they still learn a lot from each other in solving LMS problems: 
I also asked peers a lot who also were using that same LMS… We don’t really use 
support in Canvas very much. I’m sure there’s some kind of online support or 
something like that, but I’ve never encountered a problem that couldn’t be solved 
by one of us. [T4]  
 
Another digital media teacher added: “I do not only try to learn what they’re teaching but 
see how they’re teaching and how they’re using the online tool as well. Most of it’s self-
taught, again [with] colleagues.” [T8] 
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The last teacher of the center subgroup mentioned the specific LMS knowledge 
she gains by learning from colleagues. She asserted: “My colleagues helped me 
learn…That was with ANGEL and the same thing with Blackboard…where one of my 
colleagues would lead the session on how to set up your Blackboard, how to import your 
students for classes.” [T9] 
The health and sports medicine teacher also goes to his colleague first when he 
needs assistance with the LMS. He said: “I would say that I approach first… I go to the 
person I collaborate with in teaching. Colleague first.” [T10] 
Online searching. Basically, all participants utilize online searching for gaining 
knowledge. Participants were able to describe times when they found LMS support 
information through online resources such as Google and other search engines. Some 
websites provide free technology classes and participants availed themselves of these 
online opportunities. One digital media teacher recognized Google search as the place 
where she looks for informational links to examples from other schools using technology 
in teaching. She stated: “So I just researched it on my own using Google and to see how 
other schools did it. To answer the question I use Google search usually.” [T9]  
Similarly, a digital media teacher emphasized: “Everything’s a Google segue or a 
YouTube segue. There’s a video on everything these days.” [T8] 
Another digital media teacher acknowledges that he uses Google a lot to find 
answers. He said: “I also used Google to find answers online. So, lots of different ways I 
go out there to find answers.” [T4] 
Theme Conclusion: There is no single answer as to what is the best source of LMS 
information for participants. Teachers state that they gain knowledge from multiple 
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sources in consultation with peers and by referring to online informational sites. They can 
accumulate technical knowledge by following several kinds of informal pathways. 
Sub-question 3:  What LMS features are important for teachers? 
 Assessment category and Engagement category themes answer this question. 
Some findings of this section overlap with a previous section, however, these findings are 
more specifically on the importance of LMS features for teachers. Competition in the 
computer software industry in the technological age can be intense with innumerable 
firms vying for market share with their products. This is also true within the learning 
management system niche of the industry competing for corporate and institutional 
customers. For educational institutions, LMS providers offer platforms with a plethora of 
specifically designed features that aim to address teaching and learning needs. As 
mentioned earlier, some study participants utilize a number of LMS features that they 
find helpful in their teaching situations. A digital media teacher uses several LMS 
features including assessment. She said: 
I know there are more features available in Blackboard than I personally use. I 
just use the ones that I need, like the discussion boards, and the reviews and the 
exams [assessment]. And the drop box, I use the drop box. But I know there are 
other features in Blackboard that are available, but I don’t have a need to use. 
[T9] 
 
Participants also expressed concern about features that they used in the previous 
LMS ANGEL that were discontinued when the district recently changed back to 
Blackboard. When Blackboard bought out its competitor, ANGEL, the district teachers 
were led to expect that Blackboard would be enhanced by incorporating valuable 
ANGEL features. When this didn’t happen, it affected Blackboard’s credibility, in the 
teachers’ eyes. A digital media teacher told of his disappointment:  
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I like competition and Blackboard promised, ‘Oh we’re going to take the best of 
ANGEL and put it in Blackboard.’ But we haven’t quite seen that yet. There’s a 
lot of lip service given to things and sound bites but not much implementation. 
[T8]  
 
A biology teacher reiterated that sentiment: “They give a lot of lip service to it, 
but they don’t really [follow through].” [T6] So, although tech savvy participants were 
initially motivated with the change from secondary player ANGEL to the full-featured 
industry leader Blackboard, they soon experienced disappointment when advanced 
features of the LMS were not made available. A physics teacher discussed his 
disappointment and anxiety about Blackboard possibly being replaced with a different 
LMS such as Google Classroom or Schoology. He said: 
There are a lot of different functionalities that I use and some I use more. Right 
now, unfortunately, where I see it going is Blackboard’s really going to become a 
place where all my files are located. And that’s probably unfortunate because 
some of the features that are available one can’t get to use [unconfigured by 
district]. We can’t use them or number two we may not be using Blackboard. [T1]  
 
Nevertheless, participants in this study, though aware of a possible change to 
another LMS in the near future, acknowledge several highly useful features of 
Blackboard. They are proactive in utilizing these features as they found them vital in 
supporting their teaching objectives. The question sets, gradebook, discussion board, and 
calendar features are the most important ones cited by ten participants. All ten teachers 
implemented these features with their classes. They are using a combination of platforms 
and other technological tools in order to get the features that they want for teaching. The 
common themes and codes in the table that follows illustrate the themes of: 1) 
Assessment category, and 2) Engagement category. 
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Table 7 
Themes and codes for sub-question 3 in research question 2 
Theme Code Participant 
Assessment category Two codes 
• Question sets 
• Gradebook 
All participants 
 [T1, T3-T10] 
 [T2, T6, T8, T9] 
Engagement category Two codes 
• Discussion board 
• Calendar (daily agenda) 
Nine participants 
 [T2-T3, T5-T6, T8-T9] 
 [T1-T4, T6-T7, T9] 
 
Assessment Category 
 
The most important feature mentioned by the participants was assessment, for 
reasons that have already been discussed in section (Assessment and evaluation theme in 
sub-question 2 in research question 1). All ten participants found this feature essential 
and productive for both their teaching and student learning. Participants explained that 
the assessment category of an LMS is helpful in terms of testing their students’ learning 
achievements. Participants clearly recognized the utility of this feature. A physics teacher 
reflected on the LMS tools: “The online assessment piece would be important for me.” 
[T1] LMS online assessments help teachers easily grade tests and quizzes, and offer 
reviews and feedback to students. More detailed information on this feature is reported in 
reference to its codes: 1) Question sets, and 2) Gradebook.  
Question sets. Participants expressed their strong intention to use an LMS for 
tests and quizzes. They used it for developing multiple-choice, fill-in-the blank, and 
true/false questions. Teachers also mentioned the randomization of questions as 
particularly valuable. A health and sports medicine teacher acknowledged the singular 
importance of the assessment feature in Blackboard that he currently uses for his classes. 
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He said: “Honestly…the Blackboard assessments are the leading things I’m doing with 
technology right now.” [T10] 
A digital media teacher described the LMS delivery of various forms of tests as a 
question set:  
Yes, we deliver assessments in there. They have all the typical questions like 
short answers, multiple-choice, fill in the blanks, true or false—all those are there.  
I mean the typical questions…Yes, it’s in [Canvas] just like every other LMS. 
We’ve used it. [T4] 
 
Although a language arts teacher also used another LMS instead of Blackboard 
for assessments, she confirmed that Blackboard’s assessment feature offers a broad range 
of statistical data: “But we don’t do a whole lot of multiple-choice assessments, which 
would be really nice for Blackboard because it does a lot of calibrating—data collection.” 
[T3] 
Similarly, the assessment feature can calculate the most frequently missed 
question and teachers can use the data extracted to adjust the question and their teaching. 
A health and sports medicine teacher addressed this: “The cool part of it is you can get 
the most frequently missed stuff off of it without having to go mentally through every 
single test. To me that’s one of the most useful things.” [T10] 
A biology teacher, who ‘loves Blackboard’, uses an assessment feature from an 
online textbook publisher (she considers it an LMS platform) instead of Blackboard. Her 
reasons are that the publisher’s assessments are aligned with the College Boards. She is 
also anxious that the district might take away Blackboard in the near future, which would 
cause rework to put the tests on the new LMS. She explained: 
So, I’ve kept the assessment piece on the textbook site instead of Blackboard 
because it is already built-in and aligned with the learning objectives for the 
College Boards. The website that goes with our textbook, it has its own built-in 
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learning management program. So, I use that for assessment because all the 
materials are already preloaded into that. I can edit it. I can change it around and 
make it say the way I want it to. I can put in my own questions, but it just seems 
silly to take it from that, put it on Blackboard and then have the district pull 
Blackboard away from me after I’ve already put all this work into it. So, I just let 
it stay on that. [T6] 
 
Customization of quizzes and practice quizzes give teachers the flexibility that 
teachers want. While quizzes are sometimes criticized for only testing surface-level 
knowledge, one teacher explained that need not be so:   
Honestly, most of the tests that we deliver are strictly multiple-choice. Because 
we really do like that instant feedback and stuff like that, and I still think you can 
really create a high DOK—depth of knowledge—question even if it’s multiple-
choice, if it requires a lot of thinking on the student’s part. [T4] 
 
Assessments can be used not only for measuring student academic performance, 
but also for homework practice and review for finals, as explained by a science teacher: 
“I also do multiple-choice questions through assessments on Blackboard and little 
practice quizzes, some reviews for the finals, and then I also have some that I do as actual 
homework.” [T1] 
As a digital media teacher mentioned earlier, she picks up the features that she 
needs to use such as “a review and exam.” [T9] While all of the LMSs have assessments, 
they are not all the same. Recall that the digital media teachers had all chosen Canvas; 
here, one describes why the assessment features in Canvas meet their needs: “We use 
Canvas strictly for assessment. Even though it doesn’t have all the bells and whistles that 
Blackboard has, Canvas has enough for us. We just do multiple-choice questions. That’s 
all we do in our quizzes.” [T4] 
A personal-finance teacher who uses Blackboard also uses assessments in the 
form of multiple-choice questions and fill-in answers. She explained: “Well today they’re 
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having a quiz. It’s a multiple-choice quiz. And it’s regarding credit and budgeting terms 
and how a credit card works. Today it’s multiple-choice or it could be short answer. You 
can design all that in Blackboard.” [T7] 
In addition, the randomizing function embedded in the assessment feature was 
especially cited for usefulness as each student can receive an exam with test questions in 
a different order. Thus, the LMS helps teachers monitor a group of students taking a 
concurrent exam. One social studies teacher stated: “The assessment—for a lot of the 
quizzes on there [LMS]. I like it because it randomizes them. The questions come in a 
different order so they can’t like [cheat]...” [T5] 
 A health and sports medicine teacher mainly uses true or false questions in 
Blackboard for his assessments. He said: “I’m purely objective facts with true or false 
questions on the assessment. And the students seem to like it as well with Blackboard.” 
[T10] 
Another digital media teacher emphasized the use of the assessment feature for 
question sets to enable students to gain subject mastery. Students can focus on the 
questions that they missed by going over them until they respond correctly. He uses it for 
unit reviews as he stated: 
Then we also do question sets there based upon unit review questions or unit 
quizzes… So we have a question set that is based upon viewing some videos 
where they can take it as many times as they want and get feedback on which 
ones they missed, what to look into. [T8] 
 
Gradebook. A gradebook is bundled as part of an LMS assessment feature. 
Digital media teachers especially describe the usefulness of this feature. One benefit of 
the gradebook is that a teacher can attach a rubric with a student score so that there is 
feedback on any particular part that may need to be improved. Thus, this feature 
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contributes to self-evaluation by a learner. A digital media teacher who uses this feature 
in Blackboard explained: 
We print the rubric and they self evaluate before they turn in their assignment. So 
I say, ‘Just like you’re the teacher you sit down and grade your assignment before 
you have me look at it.’ Yes, I print it out. I print the rubric. I hand it out.  It’s 
self-grade, and they hand it back. I mark my comments and give it back to them. 
‘If you want me to fix what was wrong, then you need to hand me back the same 
rubric.’ And then I will regrade it. But I need the same rubric back because I don’t 
want to regrade the entire thing. [T9] 
 
Another experienced teacher at a career center uses the drop box and a rubric with 
the gradebook. It is simple and easy to integrate these multiple items together. He said:  
I like the drop box tool that has rubrics attached to it. So you can create a rubric 
there for a teacher—it’s easy to point-and-click and create a rubric—multipliers, 
criteria—and then it converts it to the number that shows up in the gradebook and 
then the students can see the gradebook number. [T8] 
 
A gradebook is not only a place for students to check their score but is also a 
place where a teacher can put valuable feedback.  This feature is important for providing 
written comments instead of just reporting scores. The above teacher continued:  
And then the comment features being on the submission and the drop boxes as 
well. So whether I’m using a rubric or I’m just typing comments, it’s more than 
just a number for the students. So those are the most important features I would 
say. [T8] 
  
The district, however, requires teachers to use eSchool, a non-LMS application, to 
report grades so parents can access their children’s results. A biology teacher only uses 
the gradebook in eSchool. She stated: “I put it in the grade program. Because we are 
expected to keep the grade in eSchool and that’s where people go to look at grades. 
Parents can see anything. So, I don’t use the grading feature in Blackboard.” [T6] 
 In fact, this participant incorporates the textbook site and Blackboard in a 
workaround to tie this information in one place. She explained: 
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So, that’s what I do. I tell them [students] this is the due date that this is due and I 
usually tell them that on Saturday, I am going to print out a spreadsheet of who 
turned in what on the textbook’s site. I’m going to go to Blackboard and I’m 
going to write down who did all these [assignments]. Then, I put it in eSchool. 
[T6]  
 
Teachers experience the necessity of using a gradebook to represent their teaching 
results as illustrated by their students’ achievements. A language arts teacher stated that 
the district’s intention reflects his own viewpoint: 
And home access in eSchool, which is our online, grading program, which they’re 
[district office] big on. They want the parents to have really up to date access to 
grades all the time. So that’s like really the only thing that’s required.  eSchool 
grading program as up-to-date as you possibly can. That’s so the parents and 
students can have a real understanding of their grades. Again, you know we’re 
kind of laughing—that’s not a big deal but I think that’s huge for parents.  For my 
own kids to see exactly what’s going on with all of their grades. We act like it’s 
not this big thing, technological innovation, but it’s a huge deal, I think, for 
parents to be able to check that. [T2] 
 
Theme Conclusion: The results show that every teacher presented the assessment 
category as a necessary function in an LMS, but there was wide variability in how they 
used it. Teachers are able to handle repetitious work efficiently with the productive 
features embedded in assessment such as generating question sets in a randomized order 
and automatic grading. Some used built-in rubrics to provide meaningful feedback, 
giving student the opportunities to improve their grades.  They also concentrated on using 
the gradebook for communication, as mandated by the school district. 
Engagement Category 
 Student engagement is the way students learn, practice, get feedback, and interact 
with other students and teachers through class activities in order to acquire knowledge. 
Nine of the participants utilize two kinds of LMS functionality that engages students with 
learning activities. One is a discussion board and the second is a calendar. Both features 
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act to leverage organized communication and collaboration skills while building a 
community of learners. The discussion board functions to construct an interactive class 
that connects, responds, and discusses particular topics (threads) that arise and develop 
from a course. An online calendar functions to inform students of specific course 
activities and events scheduled for a day or a week. This theme has two main codes: 1) 
Discussion board, and 2) Calendar (daily agenda).  
Discussion board. The discussion board feature built into the LMS was described 
by the participants as a way to increase interactivity among students. Generally, the 
teachers initiate a conversation, which expands organically through student participation, 
and teacher participation and monitoring. The discussion board feature, once mastered, 
requires minimal preparation time with big rewards in student engagement. A language 
arts teacher uses it often for her AP class and updates it weekly. She embeds links to 
outside readings, which encourages learning outside of the classroom. She explains how 
she uses it:  
We started regularly doing discussion boards because in advanced placement  
(AP) you do a lot of reading outside of class.  So the discussion boards were 
related to their chapter reading that they were doing outside of class. It also made 
sense for them to converse about those things through the Blackboard system. The 
discussion boards went really well and functioned. It was kind of clunky—the 
process of trying to set up the discussion board for me, but I figured it out and set 
that up for students on a weekly basis and students had no problem accessing it 
that way. [T3] 
 
A digital media teacher references using a discussion board as the first place 
where everyone gets to know each other (students and teacher) at the start of a class. He 
uses it to build community engagement for all students. He said: “Every year we also 
have what we call “A Build Community” discussion board with all the students and 
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myself. It’s kind of a personal get to know each other through the discussion board, so we 
do that as well.” [T8] 
Another important use of a discussion board is to enable students to share 
information together. A biology teacher values this purpose: “Like I said, the discussion 
board is part of a dialogue that will be an instructional method.” [T6]  
When asked about the use of a discussion board, a digital media teacher asserts its 
usefulness in back and forth exchanges between students and instructor. She said: 
“Students post and then you answer. And then we can give each other feedback. I think 
it’s effective for that.” [T9] 
Another use of the discussion board is for group work enabling students to write 
and collaborate together. A language arts teacher expressed: “Oh yes, its [Blackboard] 
got tons of stuff, yes, like blogs that they can write together, discussion boards and stuff 
that we use.” [T2] 
In social studies classes, a participant finds the discussion board a positive feature 
in that it expands the conversation to other classes. She explained:  
Yes we do a lot [with discussion boards]. What I would do is put a question to a 
video and they have to respond. They have to respond to at least one other 
classmate. So it kind of keeps that dialog going and also opens up. Like I have 
four sections of world history on one page so they can talk to students in other 
classes and just go even outside of only the 30 in their class. [T5] 
 
Calendar (daily agenda). Participants refer to the calendar function differently 
depending upon the LMS platform they use. They use a calendar to give a heads-up to 
students to alert them for engagement with learning activities daily and throughout the 
class. Basically, the calendar, daily agenda, or daily planner is the first place that seven 
teachers mentioned for informing students about daily course activity and events like 
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tests and project submission due dates. Students and teachers can use a daily agenda as a 
progressive roadmap throughout the course. One language arts teacher noted its essential 
benefits: “We use basically a Google Doc to serve as a daily agenda with objectives, with 
resources that students can link up to... We update it daily. It’s how we start class. It’s 
often how we end class.” [T3]  
One career center teacher explained the importance of the agenda feature that he 
uses for informing students about his course and for sharing files. He stated: 
I highly recommend using Google Drive for sharing files and as a way to share 
the daily agenda. Students no longer need to ask, “What are we doing today? Or 
what did I miss?” They know to look at the daily agenda. [T9] 
 
After the change from ANGEL to Blackboard, a personal finance teacher chose to 
use an alternative technology—a school calendar supplied by the district. She uses this 
calendar to inform students and parents about class activities. She noted: 
This year we have a new program that’s easier for parents to access and it’s 
online—our school calendar, and I can post all our daily work... We have the class 
calendar now, so when we do that I don’t put it in Blackboard now because it’s 
easier for parents to access because all they have to do is go to the staff directory, 
click on my name and my calendar pops up, and then click on my classes and they 
can see what their child missed for today. [T7] 
 
Google Doc is the alternative technology that a digital media teacher uses as a 
daily agenda. Another digital media teacher oriented students on the first day of class to 
check the daily agenda regularly to keep them up-to-date about course activities. He 
remarked: 
I have a daily agenda in class. And so every day, students show up to class and 
they check our daily agenda which is a Google Doc. Every time they come to the 
computer they log in to their Google Doc, and it’s in the daily agenda for what we 
do that today. [T4] 
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He added an example of using a daily agenda that has links with Google 
Classroom—an LMS used with his classes. He found it efficient for students and easy for 
him to manage. He said: 
They check the daily agenda. Okay so you can see like 12/10—that’s today’s date. 
And it gives them some instructions, like today we did the first semester final. 
‘The production test is located in Google Classroom, the multiple-choice final 
located in Canvas.’ So that’s the place they start every day; they start there. [T4] 
  
One language arts teacher uses the alternative technology and the class webpage 
to keep students informed about class activities. He felt that even though Blackboard 
provides a calendar, students are reluctant to login and check Blackboard for class 
information. He chooses to use his own webpage on the school’s website to post a daily 
agenda. He noted: 
I know Blackboard would let me do calendars and all that, but because they have 
to log in, they won’t check it. So I use the [WordPress] webpage both so that they 
can use their [mobile] phone and they can do quick access. [T2] 
 
When course materials are scattered throughout the course in different locations, a 
calendar helps to inform students and to make them feel both comfortable and engaged 
with their class. Typically, teachers use multiple teaching and learning tools for their 
specific class. Thus, it is necessary to have students and parents know where to get things 
at the right place in a timely manner. One science teacher utilizes the calendar in 
Blackboard. He emphasized: 
They have to go to Mastering Physics [textbook] for their online homework and 
that’s another thing—calendar. I use the calendar significantly. I use a calendar in 
an LMS.  I always tell my kids to look at Blackboard first. And Blackboard’s 
made it convenient so they can download our events. [T1] 
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Another science teacher uses a combination of Blackboard and a Google Doc for 
a functional calendar. She wants to ensure that Blackboard is a center point for her 
students. She stated:  
So, I use a combination of Google Doc that I then link into Blackboard. Some I 
edit frequently like our class calendar or a daily table of what we did in class that 
I keep on a Google Doc, so, I can edit it from everywhere, even my phone. But 
the link for that is on Blackboard. So they still go to Blackboard to find that link. 
[T6] 
 
Theme Conclusion: Teachers in the study mentioned the calendar as a way to simplify 
communication, enabling deeper conversations in the classroom beyond the agenda. To 
engage student learning in productive communication and collaboration skills, teachers 
utilize technology with their classes. These two LMS and alternative technology features 
of discussion boards and calendars provide functions that support the needs of both 
students and teachers in meeting the communicative and collaborative aspects of learning 
and teaching. 
Sub-question 4: What do teachers expect to accomplish with an LMS?  
Subject area aids and Mobile devices functionality themes answer this 
question. Participants fit their expectations of what they can accomplish with an LMS 
according to their capability with LMS features. Features that they use are the ones they 
have mastered either through formal or informal sources. Ten participants mentioned that 
the practical limitation on their further mastery is contingent on the amount of time 
available to them to devote to learning technology tools. They are aware of a large 
quantity of LMS features but because of the demands of their teaching loads they lack 
sufficient time to explore and learn how to use them. One participant noted: “My problem 
is that there’s so much stuff I know Blackboard can do. Since I don’t have the time to 
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implement it, I haven’t taken the time to learn some of the more advanced stuff because 
of that.” [T2]  
Sometimes, the district technical support staff is unable to activate an LMS 
feature for a teacher who has expectations for using it. That contributes to a limitation on 
the LMS usefulness, even in the case of a self-identified “super user” who is considerably 
self-taught with the LMS. For example, he said that district support could not satisfy a 
request for an LMS feature that he wanted to use.  In addition, when a main part of the 
LMS malfunctioned, it took months to resume its operation. The teacher explained his 
frustration with district support: 
[He asked support] ‘Oh, wait a minute, there’s this cool feature, do you know 
anything about that?’  He’s like, ‘I don’t know.’ Then a couple of months later, [I 
asked,] ‘Can you activate this, so I can do this?’ And he’s like. ‘Well, I don’t 
know if we can do that.’ So I’m the one.  Ms. R would say that I am the one that 
pushes the buttons over there.  Like in terms of how advanced can we get with 
this because like I said Blackboard drive right now is not working.  And I’ve been 
hounding them for months. It worked, what’s going on? I want it to work again. 
And from that standpoint there are just all these different things. I’ve basically 
taught myself. I’ll also say that a lot of the LMSs are very similar. [T1]  
 
Teachers’ expectations are also negatively effected by an LMS feature that 
doesn’t perform as well as an application from another vendor. Teachers express different 
expectations depending on the subject area. The mobile devices students utilize also play 
significant roles as they offer students immediate access to course resources whether in or 
outside school. Thus, all ten teachers mentioned expectations for accomplishments with 
an LMS in two themes: 1) Subject area aids, and 2) Mobile devices functionality. The 
following table presents themes and codes in regard to teachers’ expectations of 
accomplishments with an LMS.  
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Table 8 
Themes and codes for sub-question 4 in research question 2 
Theme Code Participant 
Subject area aids Four codes 
 Science 
 Business 
 Humanities 
 Information Technology 
Eight participants 
 [T1, T6, T10] 
 [T7] 
 [T2, T3, T5] 
 [T8] 
Mobile devices functionality Two codes 
 iPad (tablets), netbooks, 
smartphones 
 Infrastructure  
Eight participants 
 [T1, T3-T4, T5-T7,  
    T9-T10] 
 [T1, T3, T5-T6, T9] 
 
Subject Area Aids 
 Since all participants are experienced teachers in their subject content, they 
generally expect a full-featured LMS to assist them toward accomplishing their teaching 
objectives. However, instead of finding, learning, and applying an available built-in 
Blackboard feature, many teachers have chosen to use different software applications 
from separate vendors. They have done this because the feature is either not available in 
the LMS or it is not as useful as that offered by the vendors. In the four subject areas of 
participants, eight teachers follow their own preferences for add-on aids to an LMS. This 
theme on subject area aids consists of four codes: 1) Science; 2) Business; 3) Humanities; 
and 4) Information Technology. 
Science. In this study, there are three teachers in the science group. Science 
subjects taught include physics, biology, and health and sports medicine. Each teacher 
mentioned that they expected add-on features would assist in the successful delivery of 
subject knowledge to students and its mastery. The physics teacher would prefer to have 
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a feature in an LMS that functioned the same as Google hangouts, so he could actually 
interact in real time with students’ questions. He related a positive experience with 
Google hangouts he had the night before an exam:  
So that is one feature that I really liked with Blackboard, however I’ve actually 
flipped it now to Google and I’m actually using Google hangouts. So what I tell 
my kids—this is that whole dicey thing because it’s all video. Like I said if I 
could build it [Blackboard] the way I wanted. A really dynamic office hour like 
Google hangouts—that would be great. [T1] 
 
 Another aid that he uses is Logger Pro, a technology tool that enables his physics 
class to do experiments. He believes that it also helps students learn concepts better. He 
would like to have this add-on tool in Blackboard. He stated: 
Some of the tools I guess I’ve used being a science teacher is the Logger Pro so I 
can put in motion detectors and force meters. With the electronic age of collecting 
data that is something I’ve used a lot, so a lot of experiments kids can now 
actually do [with a computer] instead of seeing the teacher derive something on 
the board. [T1] 
 
A biology teacher uses Puffin, an external add-on player that enables Adobe Flash 
videos that she uses in biology labs. She expects this feature to be included in her 
textbook publisher’s LMS. She said: 
[Textbook publisher] has a lot of things that are great. Students are supposed to 
drag and drop things but even if you use Puffin which is an app browser on Apple 
devices that would let you watch a flash video it is still not going to let you do 
that. [T6] 
 
 Another participant who is teaching health and sports medicine uses an anatomy 
application for his class. It provides add-on interactive tests with responses, and he 
reported that his students like it. He said:  
It’s an interactive anatomy app, and you can take quizzes on it and come up and 
identify the fifth metatarsal. They can come up and touch what they think is the 
fifth metatarsal and then it will tell you right on the screen, the app will, and you 
take a test that way. [T10]  
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Business. In the business subject area, a personal finance teacher has been using 
games to deliver practical money skills content to her students. She mentioned a 
‘Financial football’ game that assists students to learn about managing a bank account. 
She noted: “Probably I need to be more aware of some [applications] that are out there. 
And for personal-finance there is a ton of different software. The individual game that 
they can play is Financial football.” [T7] 
 Humanities. In humanities, participants consist of two language arts teachers and 
one in social studies. They all have used multiple software solutions to expand LMS 
features. Some applications are linked into an LMS and others are not. A language arts 
teacher at H1 high school compared the plagiarism checker functionality of a built-in 
feature of Blackboard—SafeAssign—to an outside vendor application, TurnItIn. 
SafeAssign does not serve teachers in terms of storing previous essays of students. So, 
her school principal authorized school funds to purchase TurnItIn. She stated: 
The beauty of TurnItIn is that it contains years of stored essays. A plagiarism 
checker is best when it has been around a long time because it has this storehouse 
of all these papers that have ever been turned in, so you know if a student finds 
something online it’s likely to have been turned in on TurnItIn. So anyway 
SafeAssign didn’t have the functionality TurnItIn had, so we went ahead and 
purchased it anyway. So even though Blackboard was supposed to provide us this 
plagiarism checker, it was substandard for what we needed. [T3] 
 
She also uses other applications for her subject that the LMS does not bundle 
within its platform. She chose Apple apps—VoiceThread and Screencast-O-Matic for 
students to capture recording into a video clip for posting on YouTube. She added: 
Apple apps—I’ve used VoiceThread; you can put pictures in and write things on 
the picture and you can speak over the picture, so you can kind of do a 
multimedia presentation. I’ve used some version of Screencast-O-Matic… I’ve 
used the screen casting for the same purpose to do some flip lessons where 
students can access the material from home. [T3] 
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One social studies teacher at H2 high school incorporates software that she 
expects to be in the LMS Edmodo but is not as yet. The missing features she wants 
enable screen captures and video recordings. She stated:  
eduCanon is a resource that allows you to insert multiple-choice questions into 
your video. Screencast-O-Matic is an app that captures whatever is on your screen 
so you can record your lectures. The videos you post to YouTube. So that your 
students can listen to flipped instruction. It’s easier, like show them paintings 
from the Internet that you want them to see and then go back to the lecture. It 
makes loading the videos really easy. [T5] 
 
 The language arts teacher at the same H2 high school expects Blackboard to 
provide resources that help students with essentials of English. This would be an extra 
help for students if available in an LMS. He pointed out: 
I’d also like to use it more for like resources, for things like grammar and 
vocabulary where the kids that need extra assistance with it, where those were sort 
of built into Blackboard where if they weren’t doing great on it, on a quiz or 
something, it kind of veered off and there was all kinds of interactive material to 
kind of teach them with that. [T2] 
 
 Information Technology. Three career center participants comprise this group. 
They share resources together as they teach the same digital media subject matter. Their 
classes focus on teaching technology tools usage—hardware and software—to high 
school level students. The most experienced career center teacher asserts that ‘Learn iT’ 
is an especially useful website for gaining knowledge and online training in the latest 
LMS platforms and ancillary software. He utilizes this site with the expectation that he 
will be a better-informed teacher for his students. He noted: 
There’s a video on everything these days. I’ve watched a few things on 
learnit.com—a great learning site. We purchased that and use that. It’s not free, 
$250 a year. District does support it; we have an instructional budget for our 
program area. [T8] 
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Another add-on feature that an LMS can now support is a flipped classroom. 
Students can study homework face-to-face at school and experience instruction at home. 
Teachers expect to use an LMS to facilitate this innovative style of learning. He asserted: 
You know people talk about a flipped classroom and that really is—using an LMS 
for the flipped classroom and that helps with that…Recording instruction and then 
allowing through an LMS or through another tool the student to access that from 
home—expecting the student to do that from home. [T8] 
 
Theme Conclusion: Teachers have expectations to accomplish teaching goals with an 
LMS. When an LMS lacks a needed feature or provides one that is not up to a teacher’s 
standard then they choose supplementary add-on features. In all subject areas, however, 
teachers expressed their expectation that an LMS would include features in the future that 
would serve all their needs. The add-on features from applications listed in the codes may 
benefit in developing students’ skills and help teachers accomplish their goals more 
effectively.  
Mobile Devices Functionality 
 Mobile devices technology has entered into every field and exists everywhere in 
contemporary society including the educational community. In 2012, the K-12 district in 
this study introduced the use of mobile technology in elementary and high schools. First, 
all teachers in one high school (not in this study) were given an iPad Mini. Then, in 2013 
all students at that high school were given an iPad Mini. The same year, at the two high 
schools in this study, AP students alone were given an iPad Mini. In 2014, the district 
started a 1:1 personal learning project by giving an iPad Mini to all fifth graders. A 
district letter stated: 
During the 2014-2015 school year, fifth grade students in this district will have 
access to an individual iPad Mini to support instructional goals in the classroom 
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and at home. Mobile technology is an essential component of the 21st Century 
learner. In the district schools, our mobile tool is the iPad Mini. [T3] 
 
The study participants expressed awareness of the push from the district in 
recognizing and implementing mobile technology. One digital media teacher said: “So 
this district’s trying to do some things with giving kids technology like iPad Minis and 
stuff like that, but I’m not sure how compatible iPad Minis are with Blackboard and 
assessment.” [T4]   
Similarly, a biology teacher related that the district’s decision to substitute paper 
textbooks with e-text on an iPad Mini was overwhelmingly unpopular with her students: 
“The students are absolutely—90% of them do not want to have it on the iPad. They 
want a paper book.” [T6] 
Participants, however, did try to support the use of mobile devices in their 
teaching and learning. They acknowledged their expectations of what they thought could 
be accomplished with the use of an LMS on the mobile tools. There are two factors that 
influence the use of the devices. Eight teachers are evaluating mobile device usage and 
infrastructure components availability. This theme has two codes: 1) iPad (tablets), 
netbooks, and smartphones, and 2) Infrastructure.  
 iPad (tablets), netbooks, smartphones. The initial mobile device for mass 
distribution in this district is the iPad Mini. This decision had a subsequent effect on the 
use of the LMS by participants in the study. One language arts teacher found that her 
utilization of LMSs increased when mobile technology was available to her students. She 
explained: “My AP students are given mini iPads [by the district]. They’re one-to-one on 
devices. So when one-to-one devices came out, I started using more learning 
management online systems.” [T3] 
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 Participants not only need to integrate the iPad as a learning device with their 
students, they also need to alter the form of their course materials. To display on an iPad 
and other mobile devices, materials have to be digitized. Publishers have to convert their 
materials to an electronic version specific to the iPad and that conversion is not an 
available tool to users but is controlled by the publisher and at their discretion to convert 
to mobile use or not. A biology teacher uses textbook publishers’ content extensively and 
depends on them for digitization of course materials. She explained: 
There’s a number of different resources that go with—they have e-text because 
they have iPads. So, all their textbooks are on the iPad. Pearson [publisher] is just 
not willing to update [all] their materials. So, that’s the big problem. So, there’s 
some things that the students can’t access on their iPad. So, that’s an issue. [T6] 
 
The same participant compared the use of the LMSs ANGEL and Blackboard on 
the iPad. The current district-purchased LMS, Blackboard, has problems on the iPad, but 
still less compared to ANGEL. She decided to use Blackboard: 
Blackboard is better than ANGEL but Blackboard has some problems with being 
able to scroll and look at some of the pages further down. It works decently on the 
iPad. Not great, but you can get what you need to go for most things. [T6] 
 
The capability of mobile devices to make them function as seamlessly as a 
desktop or a netbook or laptop is a significant concern of science teachers. One physics 
teacher explained: 
To me what we would really need is…. some of our kids have iPads now, but 
even the iPad is very limited on what they can do. My AP students have iPads but 
they have the iPad Mini and that’s what their textbooks are on. And trying to read 
a physics textbook on an iPad Mini is just crazy. Sometimes with the iPad I feel 
that was something we shouldn’t have done. We should have given the students a 
better tool like a laptop. We’re moving forward but there are still big problems. 
[T1] 
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One biological science teacher encounters a similar problem with functionality of 
an LMS on an iPad. Students can do more classwork on a netbook (available on loan 
through the school library) than an iPad. She said: 
I have netbooks in here. In class, the students don’t want to use the iPad. They 
want to use the netbook because they can’t really do a lot of the work they want to 
do on the iPad. That can be a problem. [T6] 
 
Participants also struggle with a compatibility issue between iPad and 
Blackboard. The LMS doesn’t work properly on the iPad even with the basic function of 
scrolling a page. One language arts teacher stated: 
The major issues are that they get on Blackboard and can’t see the buttons where 
they need to click. The scroll feature won’t work, so you can’t scroll down to the 
second half of the page. So there’s definitely been those kind of headache 
moments where this is something of the functionality of Blackboard on the iPad—
where they’re incompatible. [T3] 
 
The increased accessibility of mobile devices augments teachers’ expectations 
that students can continue their learning outside of school at convenient places and times. 
Endless learning through mobile devices has become an expectation of both teachers and 
learners. A digital media teacher emphasized: 
They can do it [a review on an LMS] at home, on their laptop or at the public 
library, or on their iPad or even on their cellphone if they would need to…They 
can take that review on an LMS, on any computer that has the Internet, so they 
don’t have to be sitting in the classroom. [T9] 
 
 Nevertheless, teachers expressed concern about students using their iPads in 
school for entertainment rather than learning. A personal-finance teacher expressed her 
frustration: “When you’re working on iPads they tend to get a little bit distracted with the 
newest games. If I could block that game I’d be happy.” [T7] 
 Participants admitted the difficulty on how to draw a line with students’ use of 
mobile devices in classrooms. Some teachers allow students to bring their own devices to 
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school and use them in class while others do not. Teachers ideally expect students to use 
their mobile devices for learning and searching information that develops their academic 
skills, but there is less unanimity on whether specific devices are learning tools or mainly 
distractions. For example, when asked about student smartphone use in class, a social 
studies teacher replied: 
This is a time for technology and this is not a time for technology. So our school 
wide policies such as for phones BYOD [bring your own device]. How does that 
fit in with our overall discipline? It depends on the classroom, and it depends on 
what students are doing. A lot of classrooms say no cell phones at all at any time. 
Or there are classrooms like mine where you use it with Edmodo. Using it for 
your work. Yes, you need to use your resources, so I think that that’s the tension 
[among teachers] that we’re trying to figure out how technology in one classroom 
doesn’t make the teacher upset with how students use their phone in their 
classroom. There’s that problem. [T5] 
 
In a sports medicine class not all students have iPads. However, the participant 
teacher manages to use an additional alternative technology with an LMS and an iPad for 
this group of students to learn together. He described his solution: 
Like what I use it [iPad] for is my sports medicine class. And I’ll have an 
anatomy app on my iPad. We can play it through the air server, and at that point 
with only one iPad that solves the problem of not everybody in the room having 
an iPad. Some schools in our district do have that one to one [iPad]. I can check 
them out at the media center. But for teaching purposes I can, instead of like old 
school having to download all those images to PowerPoint, I can use the air server 
on my iPad and play that app—human anatomy app [on the Smart Board]. [T10] 
 
Infrastructure. The successful use of an LMS on any device will not be 
accomplished if the infrastructure is not available or working properly. For the 
infrastructure, one language arts teacher pointed out: “We had a lot of difficulty with that 
at the beginning of the year. It was more a connectivity issue than a device issue.” [T3]  
Because the Internet is essential for access online, district schools provide Internet 
access 24/7 for teachers and students. Many students do not have Internet connectivity at 
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home, though. Neither the district nor teachers have control over this for the students in 
the wider community they serve. Some students without home access might be able to 
connect to the Internet from a public library and others might prefer to connect at school 
only. Teachers expressed the expectation that the infrastructure would serve all students 
regardless of a student’s economic status, but that is difficult. For instance, one 
participant said that he has many students in his class with no Internet access at home. He 
has tried to work around access, using alternative technology on a smart phone, but the 
LMS does not work well on it. He noted: 
Now I do have some individuals this year that don’t have Internet access at home. 
So I had to learn to go around that a little bit, but they have smart phones. Now 
Blackboard on a smart phone doesn’t work for everything. [T1] 
 
 A biology teacher provides a hard copy for students as a backup resource for them 
when students don’t have Internet access at home. She dedicates her own books to 
students in her class. In this case, the LMS cannot be used without the Internet. She 
described her solution: 
Even though they don’t have Internet, they can download the book here at school. 
It’s not like a Kindle. They still have it at home but you can’t—it’s difficult. It’s 
hard to blow-up and see. So, the students that don’t have Internet, I check the 
book out to them. The personal copies are mine. But, I only have four. So, I can 
only do that. [T6] 
 
Since Internet accessibility can be an issue in every class, it depends on teachers 
and students to manage it. A social studies teacher feels fortunate that her students have 
no problem accessing course content with the OSLMS Edmodo. She explained: 
I have very few students having a problem connecting at home and those that do 
have a support hour here at school—a seminar of an hour and a half [when] they 
can work on things at school, so they can use that time. And so I haven’t had any 
students that couldn’t get anything done. I haven’t had any issues with it—
Edmodo—because it goes to Android or iPhone or iPad. It works on anything, 
even the desktop. I have an app on my desktop here at school. I have it on my 
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phone. I have it on my iPad. Students ask me a question about my class, and it 
comes to my phone like a text message. I can answer it right away, quicker than 
always checking your e-mail. [T5] 
 
Theme Conclusion:  Learning with an LMS is efficient only then it works through the 
various mobile devices that students need it to work on, and when a properly functioning 
infrastructure is present. The expectation to integrate a seamless use of an LMS in 
teaching relies on these two components. Participants cited as most important a number 
of concerns about the iPad device, regarding accessibility and compatibility with the 
LMS and other features that they needed to use in a blended classroom. Moreover, having 
an infrastructure in place is beyond teachers’ control when students’ Internet access is 
limited to their time at school. Teachers, thus, have to devise alternative ways for all of 
their students to have an equal opportunity for learning with mobile devices and limited 
Internet connectivity. 
Sub-question 5: How does the LMS make teaching easier or more difficult in 
teachers’ daily lives? 
The LMS saves time and The LMS consumes time themes answer this 
question. An LMS is similar to other teaching tools with pros and cons for teachers. A 
major variable in determining the positives and negatives is the amount of time they 
invest to learn how to use an LMS skillfully enough to receive a satisfactory return for 
themselves and their students. 
 A health and sports medicine teacher stressed a lack of time during the school 
year for learning an LMS.  Consequently, he only knows how to perform and utilize one 
feature of the system:  
I just use the assessments, but not by choice, mainly by time constraints. And I’m 
hoping over the holiday break, Christmas break, or over the summer I can get all 
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that content uploaded to my name on the faculty list so the students can have all 
that. [T10]  
 
In the findings, all ten participants remarked on two aspects of teaching with an 
LMS—whether it made their lives easier or more difficult. With time as the key factor, 
the following two themes differentiate responses for answering this question: 1) the LMS 
saves time and 2) the LMS consumes time. Table 9 shows the summary of themes and 
codes. 
Table 9 
Themes and codes for sub-question 5 in research question 2 
 
Theme Code Participant 
The LMS saves time Two codes 
• Flipping the classroom 
• The LMS helps teachers 
support different levels of 
learners 
Nine participants 
 [T1-T2, T4-T5, T8, T10] 
 [T2-T3, T5-T6, T9] 
The LMS consumes time Two codes 
• Initial LMS setup 
• Materials preparation 
Nine participants 
 [T1-T2, T5-T6, T7-T9] 
 [T1-T6, T8] 
 
The LMS Saves Time 
 Each participant mentioned their heavy workload spent teaching their classes. To 
learn to use and integrate an LMS and other teaching technology tools they have to invest 
their own time before or after school. Overall, however, participants feel positive about 
using technology for teaching.  They affirmed that technology is a time-saver, and it 
makes their daily lives easier on a daily basis and long term. Nine teachers discussed how 
they thought that an LMS made their lives easier by making it easier to conduct their 
classes, and because the LMS helps them support different levels of learners.  
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Flipping the classroom. Participants in this study agree that the LMS is a great 
help in terms of efficiency. The LMS helps them manage their classes more efficiently as 
knowledgeable facilitators instead of mainly as traditional lecturers. This new role in 
teaching required a shift in thinking that wasn’t always easy for the teachers to get used 
to, as explained by a language arts teacher: 
I’ve tried to do this—tried to get comfortable with it so I don’t have to be standing 
in front of the class talking and teaching the whole time. So a lot of times my 
teaching–we’ll have days where we’ll go to the computer lab and I’ll say, you 
don’t need to ask me what we’re doing, get online and find out what we’re doing. 
[T2] 
 
In addition, the LMS can make the learning process adjustable to individual 
student needs with resources available online. Students do not have to wait for teachers to 
conduct tests and course reviews simultaneously for entire classes. On their own, students 
can choose to log in to an LMS to view and listen to a teacher’s lectures with the option 
to pause and repeat parts or the whole. They can also read, practice tests, and review 
knowledge by themselves or with others, as explained by a social studies teacher: 
For with Edmodo not only can they listen to my lecture, they can go take a 
practice quiz, they can do a reading if reading is where they get most of their 
information and create something there [in the LMS]. [T5] 
 
The behavior of learners thus shifts incrementally from dependence to 
independence with access on demand to different modalities including audio, video, 
lecture, and reading. Participants recognize that an LMS can be conceived of as a 24/7 
virtual teaching assistant equipped with online resources for utilization by students inside 
and outside of the classroom.  
A digital media teacher indicated how an LMS also works with a flipped 
classroom approach by blending face-to-face onsite teacher assistance with remote 
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electronic instruction. A flipped classroom gives students the opportunity to not only 
benefit from individualized guidance from a teacher for their specific homework 
questions but also to learn to schedule a set place and time for remote learning. He 
explained: 
The idea of the flipped classroom is instead of giving the instruction face-to-face 
and giving the homework for home, they give the instruction at home and do the 
homework face to face. So you can do homework when you come to class and 
that way you can get help with the teacher. But you do your instruction at home 
and you do that by recording your lectures, and ideally, in my opinion, they would 
be short little nugget lectures. Recording instruction and then allowing through an 
LMS or through another tool the student to access that from home—expecting the 
student to do that from home. [T8] 
 
Similarly, one science teacher related that presenting physics examples online in 
Blackboard conserves classroom time and makes teaching easier for him and is also 
beneficial to students. He said: 
But I do want to—in the spirit of the flipped classroom—now I’d like to put more 
of what I do in class, as far as examples, have those up online. That way I don’t 
have to do those in class. Some kids will get the easy ones; some kids will get the 
hard ones. But it allows the kids to learn more at their own pace. [T1] 
 
Another digital media teacher stated that Google Classroom LMS makes his job 
much more easy. He elaborated:  
I just deliver them in my stream. This is the final that I gave in class today. It’s 
Google assignment-based where they’re going to type some code in here. They 
would just access the Google Classroom and submit to Google Classroom as well. 
So I think Google Classroom has really made my job a ton, ton easier. [T4] 
 
 When participants have confidence using an LMS it saves them time, and they 
can use the time saved for expanding learning resources for their students. A 
contradiction arose with a language arts teacher who teaches a fairly large number of 
students. He intended to, but couldn’t find the time to learn more than basic LMS features. 
He noted: 
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[I teach] 140 students or so. It’s kind of hard to get into advanced Blackboard. I’m 
at the point where unless I know it’s going to save me time, I’m not going to take 
the time to learn it. I’d love to. [T2] 
 
 Multiple kinds of course materials are available with quick access when teachers 
build a repository for immediate and archival use. Participants point out that students can 
quickly pull up the stored resource. In addition, teachers usually only need a minimal 
update to create a new version for a following semester. Another digital media teacher 
said: “So it saves teachers’ time, it gives students good experience for the future. And 
another main thing is it also can serve as a repository for collecting information quickly 
and easily for students.” [T4] 
The LMS helps teachers support different levels of learners. Most participants 
expressed their intention to improve their teaching so that they are able to reach every 
student. They especially expressed concern over helping students who need more 
individual attention. When teachers use the LMS to set an agenda, they are free to give 
more direct assistance to all students, especially those who require more individual help. 
One language arts teacher allows the students who are self-learners to go forward by 
themselves utilizing his uploaded course materials in Blackboard. This frees him to 
answer the questions from students who need more help: 
All the materials are there [online in Blackboard] and I’ll go around and answer 
individual questions a lot more…. Some kids will get in and just get to work. 
They know what to do. One thing it does, if it works the way it’s supposed to, it 
gives me more time for those kids who are unfocused or easily distracted because 
I might get a group of five kids who know what they’re doing. They just come in, 
grab a computer, sit down and get to work. And then their questions are quicker 
and more focused. Then I can spend some more time with the other students. [T2] 
 
Another positive aspect of the LMS is that students who have been absent can 
easily make up missed classes and not require teachers to devote class time to catching 
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them up. If they miss from illness or travel, they can still catch up online, as explained by 
one digital media teacher:  
In fact, I had a student who was out for the final. So I can just email him or his 
parent and say go ahead and log into Blackboard and do this review. And then we 
don’t have to take class time for him to get caught up on that when he comes back 
to class. So it’s good for students who are absent. So they can do it at home or 
wherever they can get on the computer. So I think that’s a good method for those 
students that can’t come to class for whatever reason. [T9] 
 
Likewise, a biology teacher reiterated this benefit: 
But I put lots of resources up for students. I have everything that we do in class 
online [Google Doc and links to Blackboard] because lots of students are absent 
or going to college visits and that sort of thing. [T6] 
 
A language arts teacher emphasizes the available resource online in a Google Doc that 
she links to an OSLMS—Google Classroom. She can provide materials to students and 
parents whenever they miss a class. She said: 
So it’s where we can store information that students give us there, and we can 
push information out to students there. Whenever students have missed class and 
have a question about what they’re missing, it’s online. Whatever parents want to 
know what’s going on in class, it’s online. It’s all accessible. [T3] 
 
The LMS assists teachers in reaching students because they are comfortable 
online; they are meeting students where they are. When an LMS feature is presented in a 
form similar to social media functionality that eases use and communication between 
teacher and students. One social studies teacher explained that is why Edmodo works so 
well: 
The features, the ease of it [Edmodo]. How it feeds like a timeline, how it has a 
library of your documents. Just communication. It’s open and free and students 
can reply to a post just like they can to a Facebook post. It’s very second nature to 
them with the social media that they have. It gives them each a profile with a 
picture and background knowledge, so you get facts to it, too. They get surveys 
on how they like to learn. So it gives you some further information about them. 
[T5] 
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Theme Conclusion: The first benefit of the LMS that makes teachers’ lives easier is 
reducing time in conducting classes to accommodate a variety of student learning styles. 
Participants find it helpful to populate an LMS repository with relevant course materials 
that students can utilize at their own pace. Some students can learn independently while 
others may need one-on-one attention with a teacher. The LMS also saves teachers’ 
classroom teaching time when absent students return since class resources are always 
available for them to access at their own convenient time and place. 
The LMS Consumes Time 
While most of the teachers concentrated on the positive aspects of the LMS for 
their classroom, they also said that it is very difficult to find time to acquire sufficient 
skills to use the LMS to its fullest capacity. They were also apprehensive about devoting 
time to a specific LMS because of past history with changes imposed by the LMS. For 
example, one biology teacher was willing to put in more extra hours working on the 
weekend and over breaks, but she had become apprehensive about the utility of her extra 
work when she heard that the district might replace the LMS. She explained: 
I hear rumors that they are going to yank Blackboard. And I put just countless 
hours. I mean I put in 60 hours a week on school anyway and a large portion of 
that is what I’m doing on my Blackboard. And so I have this all set up thinking 
I’ll be able to use it and they’re going to yank it. Take it away from me. [T6] 
 
An LMS is a complex system that consumes time to learn and utilize in teaching. 
One language arts teacher noted: “I make it [an LMS] my burden sometimes, where I 
spend more time on it than I should. Because I’m like fascinated by something.” [T2]  
Although the district tries to introduce and support teachers to use an LMS, it is 
still often difficult for both long-term teachers who are novices with technology (who 
have been teaching without integrating technology) and new teachers (who have just 
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started teaching and are unfamiliar with teaching technology). Another language arts 
teacher related:  
One of the strategies that the district is using is catching teachers as they start and 
having them integrate Blackboard from the beginning. The reality is it’s harder to 
get someone who’s been teaching for 10 years, [who says] ‘This technology thing 
is new to me, and I’ve already gotten the way that I do things.’ It’s going to be a 
slower process of integrating technology than it is for a new teacher. [T3] 
 
Study participants who are, to different degrees, experienced technology users 
expressed their awareness that time must be spent to prepare course content and then 
additional time to integrate an LMS with their courses. For old and new teachers with no 
commitment to using teaching technologies, these two tasks could be considered as 
requiring too much time without a recognizable benefit. One digital media teacher 
expressed the need for teachers—not yet using technology—to commit time to an LMS 
and that the district’s professional development (PD) is insufficient. He said: 
They [teachers] need to get in and do it. They need to have time. It’s hard for 
them to have time unless it’s built in their schedule—for a little implementation. 
Sometimes like I said it’s almost like a sound bite [district’s directive]… It’s not 
enough we have PD (Professional Development). [T8] 
 
Nine participants discussed how the effective use of an LMS takes time in both 
the early stages of use and later in updating course materials.  
Initial LMS setup. The initial setup of an LMS is challenging. Participants in this 
study recalled the many hours they had to commit to it. Besides the number of hours they 
put in on their own, they also had to spend much time with peers and technical support 
before they succeeded with the setup process. One language arts teacher explained:“[For] 
Blackboard, the initial set up is such a massive amount of time. But then when you get it 
set up, it saves me a ton of time afterwards.” [T2] 
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Moving their classes from one LMS to the current one required a lot of time. 
Participants were presented with the decision to either continue with moribund ANGEL 
or manually move their resources to Blackboard. Moving to Blackboard required not only 
technical skills but also consumed much time. A biology teacher related that she moved 
her course materials from the original Blackboard to ANGEL and then back to the current 
version of Blackboard. She explains the transition between each platform: 
So our district had Blackboard, I put all my stuff up there. We used it and then 
they abandoned it and made us go to ANGEL. So, I moved everything, 
downloaded it and put it back up, used ANGEL. ANGEL’s going away, they’re 
getting Blackboard. Then, I moved. And they still have ANGEL, but it’s not 
supported anymore. So, I’ve been moving everything from ANGEL back into 
Blackboard. So now, everything’s on Blackboard. So, it’s difficult. That’s a lot of 
work to put it [course materials] in and you can’t download it and move it to 
another platform. [T6] 
 
Before a semester starts, teachers need to have course materials ready for their 
classes. Blackboard LMS was not functional at the start of the semester so course 
materials could not be uploaded. Technical support from Blackboard was unavailable. 
One social studies teacher decided to stay with Edmodo because of Blackboard’s setup 
problems. She explained: “And so I haven’t used it at all. There always seemed to be a 
problem where it wasn’t up and running yet, so I’ve just always gone with Edmodo.” 
[T5] 
A physics teacher also related the time consumption problem with the initial setup 
of an LMS: 
Now Blackboard has made it easier with Blackboard drive so that if you make a 
change with your document you just copy over it. But the original set up of the 
class does take a while and they’re [the teacher non-users] like, ‘Well, in 
Windows all I have to do is click and drag and I can now print it.’ [T1] 
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A personal-finance teacher expressed how difficult the setup of an LMS is 
regardless of the fact that it is only needed once a semester: “Sometimes you’re only 
setting up [Blackboard] once a semester and, oh my goodness, I’m having a brain freeze 
on how to do that.” [T7] 
 Likewise, even a digital media teacher called on a peer to help with setting up 
Blackboard, and the district technical support could not assist. This teacher said: 
It’s not intuitive on how to set things up like ANGEL was...You contact the help 
desk. I’m not sure that they can always answer the questions that teachers pose 
whether they have the background knowledge or if they’re so busy. It’s a low 
priority for them, doing things that they deem more important. So that’s been a bit 
frustrating. [T9] 
 
 Participants cited the time burden and the need for advanced technical skills to 
accomplish Blackboard’s setup. This could have affected their motivation to not utilize 
Blackboard but instead choose an alternative LMS such as Edmodo, Canvas, or Google 
classroom.   
Materials preparation. The teachers in this study agreed that the LMS is very 
helpful because they can explore, gather, and use various types of teaching materials with 
their classes, such as text, audio, video, website links, and images. For instance, a social 
studies teacher mentioned: “I don’t think there’s one [medium] I haven’t used…Yes, you 
can attach a link to [Edmodo] to anything, a video, to anything. You can copy and paste. 
It’s very mobile for what you want it to be.” [T5] 
Course materials preparation, however, can consume much time. If teachers do 
not receive positive feedback from their students, that is demotivating. One physics 
teacher explained: 
Things become a little differentiated at that point. That all takes time. I did create 
a video for my freshman’s Physics. It’s sort of a summary review over the entire 
  151 
  
unit. Did it through the Smart Notebook, pumped it up there. It was a video file, 
then put it up on Blackboard, and I think some of those kids enjoyed it and most 
of them just, you know, didn’t bother to look at it. [T1] 
  
Participants related that after the LMS initial setup, they had to search and upload 
relevant resources in multiple forms for class content and student projects. On the one 
hand, this can be enjoyable, and on the other hand stressful.  One language arts teacher 
addressed these concerns: 
 It’s fun because you get to create everything on your own, but it’s a little 
stressful... I know they [long-term teachers] have some strong ability like the 
subjects they’re going to teach, like content, but the way of using technology and 
applying technology to benefit the class, that is another thing. [T2] 
 
As explained by a biology teacher, not only must she make resources available, 
but she has to ensure they display and work properly for her students. To make certain of 
compatibility with mobile devices, she utilizes PDF format for use in Blackboard. She 
said: “Partially by design, I make sure that I put everything in PDF format. So, I don’t 
generally put up PowerPoint. Even if I want it one picture per page, I still put it up [on 
Blackboard] as a PDF.” [T6]  
 For most teachers who are not advanced users, utilizing technology with their 
classes has it frustrations. Serious problems occur when materials preparation is followed 
by transition to a different non-compatible LMS, wasting their earlier efforts. One digital 
media teacher mentioned the experience of his colleagues:  
I know for a fact that lots of teachers were frustrated because they lost a lot of 
material when they moved from Blackboard to ANGEL a while back, like five or 
six years ago. And they lost some material and they said, ‘Well, I’m never going 
to use this thing again because I lost some stuff. I’m never going to give 
technology a try again.’ And that’s tough. And then they say, ‘Well, I lost the 
stuff. And you say, ‘Well, give it another try.’ [T4] 
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In addition, the nature of technology is dynamic and when several changes occur 
at the same time teachers can feel overwhelmed. One language arts teacher stated: “But 
with so much change—new website change, Blackboard change, moving to electronic 
textbooks and devices. All these changes occurred surrounding the umbrella of 
technology. Teachers feel overwhelmed and they don’t feel supported.” [T3] 
Theme Conclusion: It is clear that an LMS can make teachers’ lives difficult during 
setup because teachers lack technical skills and support is often unavailable. Participants 
also experience frustration and time wasted in rework with transitions from one 
proprietary LMS to another. These are challenges where time demands become a trade-
off with LMS usefulness for teachers and students. 
Chapter Summary 
 The chapter presented the participants profile and reported results of data findings in 
order to answer all research questions and sub-questions. With data from ten participants, 
a variety of aspects came out in response to the interview questions that related to the 
research questions. Themes and codes are described in the significant findings (findings 
identified in interviews with a majority of participants—5 or more). The direct quotes 
from participants are also provided as evidence to help support the results.  
 The following chapter, Discussion and Conclusion, focuses on the study results 
through the literature review and theoretical framework (TRA). Implications, suggestions 
for future research, and conclusions are included in the next chapter.  
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CHAPTER 5 
DISCUSSION AND CONCLUSION 
 
The results from participants’ responses to each research question as presented in 
the previous chapter are discussed in this chapter. Overall, this chapter is comprised of 
five parts: 1) a summary of the research, 2) discussion, 3) implications for integrating 
technology in teaching, 4) suggestions for future research, and 5) conclusions. The first 
part, a summary of the research, contains a condensed picture of the entire research with 
research questions, the research process, and results. The second part, discussion, 
stipulates key points that shed light on the results with the use of the theoretical 
framework and literature review to describe the findings. The third part is implications 
for integrating technology in teaching. The fourth part, suggestions for future research, 
reviews the potential that this study has for the attention of other researchers investigating 
technology use in education. Finally, this chapter ends with the conclusion of what this 
particular research has discovered.  
Summary of the Research 
  The primary purposes for this research are to make known the reasons underlying 
teachers’ decisions for using an LMS and to find out how the LMS assists them with their 
teaching. Specifically, the intentions of teachers to use LMS features indicate their 
aspirations to benefit the educational needs of their students in the acquisition of 
knowledge through the use of an LMS and alternative technologies 
This investigation used the case study method, a qualitative research approach. 
The context of this study is public secondary schools in a single school district with ten 
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participating high school teachers from three locations—two high schools (H1, H2) and a 
career center (CC).  The main case study reference guides used were Yin (2014), 
Hamilton and Corbett-Whittier (2013), Noor (2008) and Creswell (2007). The data was 
gathered through face-to-face interviews of each participant, recorded observations and 
field notes, and teachers’ reflections in order to answer two main research questions and 
their sub-questions (see the research questions section, Chapter 1). Throughout the data 
analysis, triangulation, rich, thick description, and member checking techniques were 
used to verify and build trustworthiness. The multiple data sources in this study include 
demographic facts, audio and transcripts of observation videos, field notes, and 
participant reflections. All these data sources originated with or were derived from the ten 
study participants (see participants profile and Appendix D) who integrate an LMS and 
other teaching technologies as tools to foster their students’ academic achievements. 
The participants’ discussion of their LMS use that came out of their interviews 
and observations formed the data for the analysis process. Themes and codes were 
developed manually for each participant’s data to follow Saldana’s (2009) coding 
techniques. A step in the process of building was member checking, sending codes to 
three participant teachers for their verification. After each independently gave their 
confirmation of the codes, themes were developed. A total of fourteen themes and thirty-
two codes emerged from the data for both research questions. The following table 
illustrates a list of all themes and codes that resulted with respect to the research 
questions. 
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Table 10 
Research Questions with Themes and Codes 
Research question Theme and code 
 
1. What teaching objectives drive teachers’ choices in selecting an LMS? 
1.1 What teaching objectives do 
teachers think could be met by the use 
of an LMS? 
1. Promoting lifelong learning skills 
• Individualized learning 
• Group work 
• Preparation for career 
1.2 How do teachers use an LMS to 
help them meet particular teaching 
objectives? 
1. Managing course materials 
• Uploading and storing course materials 
• Updating materials 
2. Everyday communication 
• Announcements and course information 
• Beyond simple announcements 
3. Assessment and evaluation 
• Tests and quizzes 
• Immediate feedback 
2. How do teachers describe their use of an LMS with their students? 
2.1 How does the teacher believe the 
LMS helps their students to learn 
successfully? 
1. Positive belief in an LMS 
• Previous use of an LMS 
• Availability of class materials 
2. Technology knowledge is a fundamental skill 
• Familiarity with technology 
• Active participation 
2.2 How do teachers acquire 
information about the LMS in order to 
make a decision about technology in 
their classes? 
1. Formal sources 
• School district 
• Vendors 
• Online communities 
2. Informal sources 
• Peers, colleagues, and a family member 
• Online searching 
2.3 What LMS features are important 
for teachers? 
1. Assessment category 
• Question sets 
• Gradebook 
2. Engagement category 
• Discussion board 
• Calendar (daily agenda)   
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Table 10 (Continued) 
 
 
Research question Theme and code 
 
2.4 What do teachers expect to 
accomplish with an LMS? 
 
 
 
1. Subject area aids 
• Science 
• Business 
• Humanities 
• Information Technology 
2. Mobile devices functionality 
• iPad (tablets), netbooks, smartphones 
• Infrastructure 
2.5 How does the LMS make teaching 
easier or more difficult in teachers’ 
daily lives? 
1. The LMS saves time 
• Flipping the classroom 
• The LMS helps teachers support 
different levels of learners 
2. The LMS consumes time 
• Initial LMS setup 
• Materials preparation 
 
The following section discusses the results in order to understand why and how 
teachers make decisions on choosing to use an LMS and integrate technology tools. 
Results from participants are discussed in connection with the literature review and 
theoretical framework. 
Discussion 
This section presents a discussion of findings through the lenses of the literature 
review and the theoretical framework. Clarification and interpretation of data are 
included in this section. As stated earlier, the objective of this research is to answer why 
and how high school teachers choose to use a specific LMS and alternatives for their 
teaching.    
 Study data indicates that participants adopted the use of an LMS and teaching 
technology tools based on several considerations. All participants expressed a definite 
belief that technology can function as an effective aid to their teaching in opening up a 
  157 
  
wide range of applicable course content resources for their students’ use. Their viewpoint 
is consistent with previous research on the availability of technology and recognition of 
its benefits allowing teachers to develop curriculum and educational choices (Ertmer et 
at., 2012; Riel & Fulton, 2001; Barbour & Bennett, 2013). Within the context of this 
study, key factors that influence teachers’ educational choices besides individual beliefs 
include technology skills, previous experiences with technology, available resources, and 
roles of other major actors such as district administrators. 
For all participants, LMS features for managing course materials, furthering 
student communication and collaboration, and assessing student performances are 
commonly acknowledged to be useful in an LMS. Based on the study findings, for the 
purpose of clarity, the ten teachers of varied subjects are divided into two groups, 
“extensive” or “limited” LMS users. In determining which participants belong to one or 
the other group, frequency in use of technology and number of LMS features used are the 
two main measures. For example, an extensive user is a teacher who utilizes an LMS or 
other teaching technologies more than one hour per day (during or outside regular school 
hours) and two or more features of an LMS or alternatives.  A limited user is a teacher 
who utilizes an LMS and teaching technologies for less than an hour per day and less 
than two features of an LMS and does not use an alternative. The participants in this 
study comprise an extensive user group of seven participants (T1 to T6, and T8) and a 
limited user group of three participants (T7, T9, and T10). 
After presenting a brief overview of the district’s history and approach towards 
teachers’ use of an LMS, this discussion is organized into two parts. First, it focuses on 
relevant details from the findings that illustrate how individual intensive and limited users 
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integrate their teaching with the district-supported LMS, Blackboard, and other teaching 
technology tools. The second focus similarly pulls up result details but illustrates how 
only individual intensive users integrate their teaching with minimal features of 
Blackboard and primary use of alternative LMSs as well as other teaching technology 
tools. Finally, the discussion offers interpretation of the application of the Theory of 
Reasoned Action (TRA) to a number of examples drawn from the findings.  
Discussion of the District-supported Teaching Technology Tools (includes the 
LMS—Blackboard) 
 For the use of an LMS and teaching with technology, the district currently invests 
annually in the Blackboard LMS, and encourages, but does not require, teachers to utilize 
it.  In addition, it also makes available and supports numerous software applications and 
several types of computer hardware and ancillary devices for teachers and students use.  
The district requires that all teachers use the district email for communication, a 
gradebook application (eSchool), and WordPress software for creation of individual 
teacher webpages. Study participants mentioned their regular use with their classes of 
other teaching technology tools which the district allows with the caveat that teachers 
need to find technical support for these tools on their own. 
 The history of an LMS provided for teachers’ use in the district starts with 
Blackboard in 2004. After four years, the district replaced it with ANGEL, and then 
replaced ANGEL with Blackboard in 2013. Blackboard acquired ANGEL in 2009 and 
has allowed the district to utilize it, but its development was stopped. Throughout the ten 
years of provision of an LMS, the district allowed its use by teachers to be optional. The 
three study participants who used Blackboard initially when it was first introduced in 
  159 
  
their high school (H2) a decade prior represent three extensive users of Blackboard. Two 
of these three teachers expressed their immediate concern that the district might be 
considering another change the following year (2015) from Blackboard to a different 
LMS that would negatively affect their teaching, especially with loss of course content 
resources, as occurred with the first change from Blackboard to ANGEL. Watson, Murin, 
Vashaw, Gemin, and Rapp (2012) caution “that selecting an LMS especially deserves 
consideration of the following: Choose an LMS that supports the importation of content 
from an existing system. Due to integration concerns, the existing system should be able 
to migrate into a new system with its features and content working well with the new 
system” (p.53). 
 One of the two concerned teachers strongly stated her personal feelings of dismay 
with a possible future LMS change, “I hear rumors that they are going to yank 
Blackboard. And I put just countless hours. I mean I put in 60 hours a week on school 
anyway and a large portion of that is what I’m doing on my Blackboard. And so I have 
this [content repository] all set up thinking I’ll be able to use it, and they’re going to yank 
it. Take it away from me!” She also expressed how dissatisfied she was with the first 
change from Blackboard to ANGEL. Yet, this participant, in the personal view of the 
researcher based on her interview and observation, is a dedicated teacher and an adept 
technology user. She calls herself an “early adopter”, and extends that role with her 
teaching, not only of her students but also of teachers (70 total) that she oriented in the 
use of Blackboard. Considering the TRA scheme, what sustains this teacher’s behavioral 
intent to use teaching technologies extensively when she perceives obstruction from a 
district decision to switch LMSs?  According to TRA (Fishbein & Ajzen, 2010), this 
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teacher’s intent to use technology and her positive attitude about it would be based on 
normative beliefs concerning important persons who would approve of and perform the 
action themselves. The district administrators could be considered such persons, but her 
interview comments about them would be characterized as negative and reflecting 
disappointment. Certainly the district administrators are supportive of teaching with 
technology since they provided teachers and students with leading edge platforms, 
applications and tools—one of the earliest providers in their state. Another extensive user 
expressed a different opinion of the district’s approach. As the most experienced digital 
media teacher in the study, he remarked, “The policies—the [technology] issue—at this 
school district is very open actually. There are a lot of things we can do compared to 
schools that are very locked down.” [T8] His viewpoint reflects a dissimilar approach to 
teaching with technology than the science teacher who utilizes Blackboard. The digital 
media teacher’s intention with technology is to keep his knowledge focused and updated 
on the tools themselves as his teaching subject matter, while the science teacher has to 
depend on an available teaching technology that functions as a useful tool for teaching 
her subject matter. This is an essential difference. Instead of the district-supported 
Blackboard, he chooses to use the unsupported free Canvas and Google Classroom as 
LMSs. With his technology expertise, he doesn’t have to rely on district technical support. 
That the district doesn’t require teachers to use Blackboard allows him and other digital 
media teachers to choose other optional systems. It also can be pointed out that the 
overwhelming majority of teachers seem to have exercised the option not to use any LMS 
at all. When asked about how many teachers in their respective high schools use an LMS, 
a teacher at H2 said about 10% and a teacher at H1 said about a handful. These estimates 
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could not be confirmed and are anecdotal. To return to TRA’s possible application to the 
situation of the biology teacher, who receives a mixed message of support from the 
district administrators, the question arises, “Is there another important group to sustain 
her normative beliefs to use technology for teaching?” A possible answer is that she 
mentioned the support she receives as an active member of an online community 
administrated by the College Board for advanced placement teachers in her subject area. 
This might be enough for TRA normative beliefs to have application, with these 
important “virtual” persons being equivalent to face-to-face contacts.  
The three limited users [T7, T9, and T10] were designated as such because their 
usage of Blackboard features is minimal, as is their number of hours using technology. 
Only the question set and gradebook are utilized by T7 and T10. They use Blackboard’s 
assessment feature for tests and quizzes and value the immediate feedback it gives to 
their students. One participant [T7] is a personal-finance teacher and another [T10] 
teaches health and sports medicine. These two Blackboard features help these teachers 
save time and increase the ease with which they conduct their classes.  They relate that 
these features also support teaching students of varying academic levels. Both teachers 
share a similar profile in that their previous experiences with technology are also limited. 
They each use only as much technology as is necessary in that they don’t feel they can 
commit time to participate in training with the LMS. In addition to the features 
mentioned, the two teachers use email and eSchool Gradebook, the applications required 
by the district. A basic anatomy application for the iPad is used in the sports medicine 
course. This finding also illustrates a connection with the TRA normative belief (Fishbein 
& Ajzen, 2010) in that important persons can have a strong influence on another to 
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perform an action. When district administrators stated the two applications were 
mandatory for all teachers, the limited users had to perform the behavior and they did. 
Their limited usage seemingly allowed them to identify as users of teaching technology 
and volunteer for the study, thereby expressing their belief in technology’s usefulness. 
However, T10 also illustrated his reluctance to use more technology in teaching by 
choosing to rely on a co-teacher to use Blackboard for content storage. He directs his 
students to retrieve course materials from the LMS, but his colleague uploads the 
materials alone as she alternates semesters teaching the same health class with him. For 
T9, however, her minimal use of Blackboard occurs from a totally different situation. She 
stated that she just uses the question sets feature in Blackboard, and in the near future she 
plans to switch to Canvas, as her digital media colleagues are using that LMS. She only 
uses the Blackboard assessment feature, which doesn’t exist in any of the applications she 
teaches in her digital media classes. She instructs her students in many complex digital 
media applications, so that they can master the skills for using the applications 
comprising the subject matter of her courses. 
The group of extensive users (T1, T2, T6) of Blackboard explained their 
experiences with the LMS in detail. With their long-time teaching experience, their 
expertise in their subject area, and their Blackboard and teaching technology skills 
continuing to develop over time, they each expressed confidence and commitment in 
using technology with their students. Their familiarity with the previous LMS, ANGEL, 
and the earlier version of Blackboard supported their confidence to fully utilize the 
current Blackboard version. Besides introducing Blackboard and other technology tools 
to their students, they were also eager to share their knowledge of the LMS with their 
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peers. This corroborates TRA’s description of an environment factor that reinforces 
teachers to act on their intention to use technology. In providing an LMS and teaching 
technology tools, the district offers an opportunity for its use by teachers and students. 
However, an environmental situation can be a barrier to usage as well. In this district, 
infrastructure poses a barrier. Each of the three intensive Blackboard users emphasized 
their concern for their students without an Internet connection at home. This latter 
situation limits teachers’ intention to meet their teaching objectives when using 
technology with their classes.  Students can’t easily access online course materials at 
home, and this creates an environmental barrier, as defined by TRA, that discourages 
teachers from making full use of teaching technology. An infrastructure shortfall, thus, 
can be a limiting factor for even an extensive user of teaching technologies. As described 
in TRA, actual control can put an end to the behavior or action when an environmental 
barrier exists (Fishbein & Ajzen, 2010).  
Nevertheless, these participants spoke of particular teaching objectives, of their 
beliefs that an LMS is an effective aid in reaching them. Two of the intensive Blackboard 
users stressed their objectives to promote self-learning and to build skills for their 
students’ future careers.  These teachers indicated that using an LMS is a tool that can 
provide students with opportunities for individualized learning and group work skills. 
Rather than emphasizing traditional forms of teaching and learning, the extensive users of 
technology in this study reflect similar ideas as reported earlier in the research of Ertmer 
et al. (2012) who find that Kindergarten – Grade 12 (K-12) teachers’ beliefs in student-
centered practice, as contained in their specified attitudes, beliefs, and technology skills, 
frame the major issues in technology adoption. Other researchers hold views in a similar 
  164 
  
vein. As previously cited, according to Watson et al (2007, p. 31), a fully featured LMS 
would result in a shift to a new education paradigm, “from one with a focus on 
standardization and sorting with a high rate of failure, to one that supports customization 
to meet all learners’ needs.” In their view, LMSs need to provide more constructivist-
based teaching and support collaborative learning with learner-defined goals. The three 
intensive users of Blackboard especially favor its discussion board feature for their 
students to engage and collaborate with peers. (In the next section, extensive users also 
show intentional use of alternative LMSs to foster learner-defined goals.)   
Another prominent Blackboard feature well utilized by these three participants is 
the agenda feature that they use to orient students to their classes’ daily and weekly 
activities. These teachers also affirmed their beliefs that use of an LMS and teaching 
technology tools are fundamental in a present and future sense for their students. They 
emphasized that their objective in teaching with technology was not only to ensure their 
students’ familiarity with technology but also develop students’ hands-on skills as active 
learners.  Their objectives are to expose and develop their students to an essential 
Information Age skill whether they pursue higher education or start a career after 
graduation from high school. One language arts teacher stated that in school meetings 
they are always hearing that their goal is to guide their students on the path of lifelong 
learning. He believed his extensive use of teaching technologies exemplified that goal. 
Discussion on Teachers Use of LMS Alternatives 
The results from the participants choosing to use other LMSs rather than the 
district-supported Blackboard bring up several issues. It was found that four teachers who 
are extensive users [T3-T5 and T8] mainly chose an OSLMS and other teaching 
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applications for their classes. They utilize Google Classroom, Edmodo, and Canvas for 
managing and delivering course materials, communication and collaboration, and 
assessment. The importance of choosing the right LMS was echoed in previous studies 
(Berking  & Gallagher, 2013; Schnellert & Keengwe, 2012; Wright et al., 2014) which 
found that the critical part of successfully teaching with technology rests on teachers’ 
need to be aware of technology’s benefits so they can pick the technology tools that meet 
their teaching objectives and the type of instruction. Study participants articulated reasons 
for their alternative choices with the realization that there would be no technical support 
available from the district.  They accepted this “perceived risk,” as TRA terms it, but 
proceeded with the behavior because of control beliefs based on high self-efficacy. One 
of the common reasons among this group was that they viewed Blackboard as not up to 
their expectations with reference to ease of use, stating that it had a cluttered interface 
and interactivity was slowed because it required too many clicks to navigate. Ease of use 
is one factor suggested by researchers (De Smet, Bourgonjon, DeWever, Schellens, & 
Valcke, 2012) for pervasive LMS use in the United States. One teacher mentioned 
working with Blackboard as a university student [T5], another one used it at an early 
stage in her teaching career [T3], and two others [T4 and T8] cited their experience 
teaching it as part of their technology courses. This group did utilize two Blackboard 
features: assessments and discussion boards. They decided, however, that other OSLMSs 
and alternative programs, though with fewer features, served their teaching and students’ 
learning needs better because of a more intuitive and clearer user interface with faster and 
more elegant navigation.  
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In addition to the participants’ stated reasons for choosing an alternative LMS, it 
is evident that background factors also play a part in their decision. Fishbein and Ajzen 
(2010) explain in the TRA “the intention to perform a given behavior is based on a 
particular combination of attitudinal, normative, and control considerations.” Teachers in 
this group of extensive users of an alternative LMS referred to their negative impression 
of Blackboard’s time-consuming and difficult setup compared to how easy it was with 
the OSLMS they chose. How Blackboard vendors and the district promoted their choice 
of an LMS were referred to as “sound bites” by the most experienced digital media 
teacher. Consequently, he chose Canvas and his two digital media colleagues followed 
him. Normative beliefs shown by an important person who performed the behavior fits 
the TRA scheme in predicting his colleagues’ behavior. Added to this were evaluations 
by this group that Blackboard requires some technical skill to handle several 
customization actions such as naming a course, activating features, and adding a co-
teacher. While these tech-savvy teachers felt they could do these by themselves, they had 
to rely on the district because of the way the system was set up for administration only by 
district technical support. On the other hand, Canvas and Google Classroom give 
authority to individual teachers as users to do all these minor changes. This suggests a 
conflict in the perceptions of intensive user teachers and LMS-choosing administrators in 
what is important in an LMS for day-to-day teachers. As one teacher noted, Blackboard 
has a ton of bells and whistles to offer. This is a negative for intensive users who prefer a 
simple and efficient LMS with necessary and useful features rather than lots of complex 
features for minor tasks. Teachers see no practical reason to expend the time to learn 
them.  
  167 
  
Blackboard fails in another important issue. District distribution and utilization of 
iPad minis for advanced placement students was put into effect in 2014, and a 
compatibility issue with Blackboard occurred that has yet to be solved. A participant [T5] 
found that the OSLMS Edmodo works fine with her teaching materials displayed on the 
iPad mini. She stated that she never has had any problems with compatibility. This result 
affirms the finding of Gartner (2012) that recognized the compatibility issue as a 
challenge for schools. 
According to Riel and Fulton (2001) and Dress (2009), using an LMS and 
technology in teaching can build students’ confidence, which leads to enhanced student 
learning successfully. An example of students building confidence in learning from a 
participant teacher as an extensive user was the personal library (named “backpack”) that 
her students can build in the Edmodo LMS. She explained that her students choose to 
store materials in it, as this allows them to explore and collect resources guided by their 
own interests.  They are also able to share with others the materials in their personal 
backpacks. Self-learning and group work are other teaching strategies that this group of 
teachers use with technology. Students can promote their self-directed skills and reach 
the course’ objectives. Likewise, teachers ensure that an LMS facilitates students for 
communication and collaboration in learning. They mentioned using discussion boards 
and a calendar (daily agenda) to communicate class activities and events with students 
daily or weekly. These findings support Tumbleson and Burke’s (2013) research found 
that communication channels in an LMS can specifically enable students to work with 
each other and with their teachers using course content.  
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Moreover, they all use the district email as required to communicate and share 
students’ performances with parents. They valued orienting students to where materials 
are and to consistent easy practices that a simple LMS such as Edmodo, Google 
Classroom, and Canvas offer teachers and students in contrast to the complexities of 
Blackboard.  
Teachers’ normative beliefs emerge from self-teaching, department heads, 
colleagues, and family members and is illustrated in the results as another key factor that 
initiates teachers’ use of an OSLMS and applications that support their subject area. For 
example, participant T4 goes to his department head T8 for clarification on usage issues 
that arise with Canvas. Participant T5 follows other teachers in her field online who are 
using Edmodo for extra information on usage and content suggestions for conducting her 
classes and preparing course materials. Additionally, each of the four extensive users 
have chosen to build and connect to an OSLMS learning community both at work or 
home and online. They express their aim of using technology within a supportive social 
group. They stated their appreciation that the district allows teachers the option of 
choosing the teaching technology tools best suited for meeting their teaching objectives. 
They also appreciate the flexibility to integrate tools specifically for their subject areas 
such as LearnIt and Apple apps—VoiceThread, Screencast-O-Matic, eduCanon for 
screen capture and video recording, and TurnItin plagiarism check—rather than having to 
make do with a lesser product built into Blackboard. Finally, this group of teachers 
affirmed that the integration of their teaching with an OSLMS enriched their students’ 
engagement in learning in alignment with Kay’s (2012) study that web-based learning 
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technologies benefits high school students to learn successfully as they can become self-
taught in a short period of time and continue to expand their knowledge and skills.  
Implications for Integrating Technology in Teaching 
 In this research, participants from the two high schools seem to consider 
themselves a minority group of teachers in their use of teaching with technology. The 
Career Center digital media teachers were exceptional since they use it 100%, because 
technology is their subject matter. Only three other teachers responded to the interview 
question on how many teachers in their building used technology. One language arts 
teacher said:  
I don’t think a lot [use teaching technologies]. It’s definitely not being discussed 
and talked about. Typically when we’re all doing things, we hear about it. We 
share about it. I think more advanced teachers are using it because their students 
have devices on their own as well and more likely to utilize classroom supports 
outside of the school day. So I think there’s a handful of advanced teachers that 
teach it. [T3] 
 
A biology teacher at the other high school estimated, “I think in this building, I’d 
say half of the folks are active technology users. Another quarter use it once in a while 
but only if somebody else holds their hand and has them do it.” [T6] The physics teacher 
at the same high school was much lower in his estimate: “I would say teachers that are 
using it on a fairly religious basis less than 10%.” [T1] 
 When considering the district’s attempts to encourage teachers to use an LMS, 
they have not been successful for several reasons. The most obvious one is that the LMS 
is optional with only three applications required as mentioned earlier, namely, email, the 
online gradebook, and an individual teacher webpage. However, even with that, five 
major subject area teachers, excluding the three in digital media, use technology 
extensively while two in minor subjects use it a limited way. Two extensive users, one in 
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language arts and one in biology, stated that before they were teachers each took to 
technology; the former found it fun as a child and the latter self-identified as an early 
adopter when working in research. A physics teacher discovered that using technology fit 
his undergrad teaching philosophy of the learning cycle and now self-identifies and is 
recognized as a “super user.”  Younger by decades and with years less teaching 
experience, a language arts and a social studies teacher are also intensive users. Even 
with a sample of only ten participants, an implication suggested from this qualitative 
study is that age is not necessarily a trustworthy determinant for predicting whether a 
teacher will utilize technology, including to an extensive degree. An explicit implication 
that the majority of the participants expressed is that while they find the time somehow to 
learn and utilize teaching technologies other teachers may not because of lack of time 
caused by general work overload.  
 The question can be asked, how does the distribution of iPad minis affect the use 
of a “one stop shop” LMS such as Blackboard? Another implication is that the school 
district is giving an advantage to students who are already advantaged, and leaving non-
AP students behind can be seen in the language arts teacher’s statement that advanced 
placement students are teaching themselves outside of class and finding a variety of apps 
to support their learning. The further implication is that teachers, therefore, may need to 
keep up technologically with their students who are exploring and utilizing their own 
learning opportunities with mobile devices. While two science teachers expressed the 
difficulty in reading e-text science books on a device, the implication is that technology 
might improve electronic readers rapidly to the point where this won’t be an issue.  
  171 
  
 Nevertheless, participants clearly express several unresolvable difficulties for 
teaching with technology that could be identified by TRA as environmental barriers. A 
primary barrier for them is insufficient time to advance their knowledge and attend 
training sessions in using updated technology regardless of whether they learn by self-
teaching, working with peers, technical support staff, and online tutorials. There is a 
possible hidden implication behind the teachers’ desire for more advanced training. The 
biology teacher’s fear that Blackboard (of which she is an intensive and dedicated user) 
will be replaced, unfortunately, is common among technology users. It seems a given that 
once a person becomes an expert in one program, platform, or system a new and better 
replacement comes along, and one needs to start again to build skills with the 
replacement. Technology, like physical science, is not static.  
 Digital media teachers particularly welcome new technology. For teachers of 
other subjects, technology assists in offering productive ways to engage with content and 
expand its boundaries through teacher and student-directed approaches.  The implication 
among the participants in this study is that these approaches offer fundamental benefits to 
them as teachers and to their students as learners. Teachers also realize the initial setup of 
Blackboard is time consuming and requires technical skills. Thus, availability of help 
from peers motivates teachers to use the LMS and new teaching technologies, as they 
know they are in a supported environment. While the district placed media specialist staff 
in each high school, only one limited user participant mentioned this staff person as their 
first source of assistance. The implication is that this staff person is more a media 
generalist than a technical support aid. Yet, all participants reported a lack of solutions 
when they contacted district technical support staff with problems. A digital media 
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teacher implied that the district has more important priorities than supporting Blackboard. 
Similarly, the physics teacher, a super user, expressed that the district is not interested in 
helping teachers learn and utilize advanced features of Blackboard. Finally, an 
implication for LMS use in the district is that the emphasis has shifted from investing in 
an LMS to a project of universal coverage of iPads for teachers and students in a one-to-
one initiative. This will put new and yet unforeseen requirements for all teachers in the 
near present and future to integrate teaching technologies.  
Suggestions for Future Research 
Several avenues are open for future research on how and why teachers integrate 
teaching technologies.  School districts, similar in size but from other regions of the US, 
could be investigated for comparison in a qualitative case study with the same or a 
different theoretical framework.  A quantitative study could also be of interest. For 
example, test scores of learners who have teachers using limited technology could be 
compared with scores of students with teachers using extensive technology. Google 
classroom OSLMS could be the focus of a study to see if the incorporation of a 
discussion forum feature and an assessment feature will meet the needs of teachers.  If 
not, then how will teachers do without these essential Blackboard features. Another 
timely study could be to examine the use of netbooks combined with an LMS in high 
school environments. The netbook was suggested by two science teachers in this study to 
eliminate the difficulty of reading e-text on an iPad mini. The netbook also offers 
students a physical keyboard rather than a touch screen. Another option that could be 
researched is the use of Google Classroom LMS with each student in a class using a 
dedicated Chromebook, which currently cost about half as much as an iPad mini. A study 
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could show the teaching and learning import of an iPad with a quantity of apps developed 
for its use in comparison to the much smaller quantity of apps developed for a 
Chromebook. The above suggestions might fall in the research purview of groups such as 
Gartner as well as academic researchers. 
Other research suggestions derive from the analysis of the participants in this 
research, who turned out to be a minority in their schools.  The study discovered that the 
majority of teachers are teaching without utilizing technology, though it is provided by 
the district. These non-users would be considered an interesting group to investigate in 
further research. A study could be conducted to determine why teachers continue to teach 
with traditional methods and are not using technology. Are they confronting the same 
barriers or are there other factors that deter them? What factors will be needed to 
motivate this group to integrate teaching technology tools? Some of the research 
questions about traditional teachers might be: “Are these teachers short-changing the next 
generation of children? Are their traditional teaching methods holding back their students’ 
success? What are the reasons behind traditional teachers’ behavior?”  
Another important group of teachers are super users, and there could be research 
focused specifically on them along with traditional teachers. At what point do they 
become important for other traditional teachers’ normative beliefs and thereby actors for 
change in TRA terms? Diffusion of Innovation Theory could pair with TRA in this kind 
of study. A study could focus on why and how three different groups of teachers use 
technology: 1) non-users; 2) limited users; and 3) super users. Proposed research 
questions could be: How do they differ from each other? What benefits do they get from 
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their role? How do they manage time to gain the kind of extra knowledge that they think 
is important? How do their students’ achievements compare? 
Finally, the perspective of top management is important to teachers’ use of 
technology. Besides teachers’ motivation, district administrators have the role to 
encourage teachers’ use of technology. Thus, the research questions at the administrative 
level could be: How do they select the LMS and technology tools for their district?  What 
are the important concerns with current technology that makes them seek out new tools? 
Are there any indicators or signals to alert them to the need for new technology and how 
can they roll it out most effectively? 
Contribution of Research 
 The contribution of this research in the educational field is significant because it 
reveals factors that influence teachers’ reasons for choosing an LMS and related teaching 
technology tools at the high school level, which is unique. Other research primarily 
focuses on LMS usage in higher education.  
In this study, the teachers discussed their use of district-supported tools, including 
the Blackboard LMS and iPad minis, along with other OSLMS (Google Classroom, 
Edmodo and Canvas) that were not officially supported. The teachers were also using a 
mix of software applications for teaching content and developing their students’ skills 
with technology. The literature review found that current studies focus on one specific 
LMS or specific subject-area software applications (such as TesselMania, Jasper, and 
Web 2.0 tools).  
 The district allowed this flexibility of choice and made the use of any LMS 
optional. While this was useful for the technologically adept teachers, it was not as useful 
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for teachers with lower technology skills. The teachers who participated in this study 
were a self-reported significant minority among their colleagues, an unexpected finding 
due to the fact that the district has supported the use of several commercial LMSs for 
over a decade. The participants in the study have positive attitudes about technology and 
are active in using it. TRA did explain their behavior as based on their normative beliefs 
about colleagues and administrators. However, the DOI theory filled in a gap TRA did 
not explain. For instance, a group of teachers (extensive users) did motivate another 
group (limited users) to increase their use of technology. With time, this could increase to 
involve non-users for reaching the DOI “tipping point” of a majority. 
Conclusion 
This study of the use of an LMS and teaching technologies at the high school 
level demonstrates how and why ten participant teachers integrate LMS and alternative 
technology applications and tools. The teachers adapted multiple forms of teaching 
materials for their classes, for example e-text, audio, video, and web-linked resources 
through a combination of an LMS (Blackboard, Edmodo, Google Classroom, Canvas, 
CourseSites) and specific software that serves their subject area (science, business, 
humanities, and IT). The teachers’ background knowledge and previous experience with 
an LMS and teaching technologies contributed to their selection of the particular 
technology to use with their teaching. Teachers learned how to use the LMS and 
alternatives mainly by being self-taught, and they were motivated by their positive belief 
that technology can assist them in their objective to guide their students to be successful 
learners.  
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 Aside from aiming to meet the teaching objectives and learning objectives with 
their classes, the participants also sought to prepare students with fundamental 
technology skills for their future in the Information Age. With individualized learning 
and group projects, teachers tried to ensure that their students gained the skills necessary 
for communication and collaboration through using LMS features that will be useful for 
them both in higher education and the workplace. Using an LMS online repository 
feature allowed teachers to conduct classes more efficiently and offer their students a 
variety of easily available course materials. From online assessments, learners may 
benefit from repeating reviews while immediate feedback from tests and quizzes enables 
them to master content knowledge at their own pace. This can also free up teachers to 
give one-on-one attention to other students who may need further explanations for their 
specific questions.  
Surprisingly, the district invests in a variety of hardware and software to support 
teaching and learning, including a very expensive LMS. Although the LMS is a large 
investment for their mid-sized district, they, nonetheless, do not require teachers to use it. 
This flexibility in allowing teachers an optional use of the LMS and other tools had 
pluses and minuses. As a plus, it allowed a tech-savvy group of five teachers to reject the 
district-supported LMS in preference to one that better served their needs because of ease 
of use and compatibility with mobile devices distributed to their advanced placement 
classes. The minus was a lack of technical support for the OSLMS and the Apple 
applications that teachers and their students downloaded to use on their school iPads.  
The results touched upon the three main components in the TRA framework: 
individual belief, normative belief, and actual belief. Teachers reflected positively on 
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teaching according to their individual beliefs and normative beliefs but the opposite was 
the case for their actual beliefs.  A positive belief in technology was expressed by the 
participants when they stated they were using an LMS because they had beneficial 
previous experience with technology use. Two teachers also acknowledged that their 
attitudes toward technology were positive before they became teachers, one drawn to it in 
childhood and the other identifying as an “early adopter.” Teachers’ continuity in using 
an LMS was sustained by connections with important persons who fostered their 
normative beliefs. For instance, participants who were extensive users mentioned peers, 
colleagues, and a family member for sources of information. The study also found that 
two of the extensive users relied on their virtual communities online as well for 
information and problem solving. However, actual control was affected negatively by 
barriers to technology use that teachers encountered. The primary barriers were 
insufficient time and availability of training to further develop their skills. All 
participants, whether intensive or limited users, confronted these constraints. Most 
expressed that they were overwhelmed with teaching classes with little or no time to learn 
or apply more than a few of the features of an LMS. As the results illustrated, teachers 
need more specific training to advance their levels of using technology with their students. 
A reduced workload or paid overtime were two solutions suggested by a participant.   
The participant teachers, however, articulated their concrete goals to assist their 
students to achieve learning goals by utilizing teaching technologies as effective tools 
within the district environment. They each expressed a seriousness and dedication to 
teaching and their intent to perform well in aiding their students to achieve academic 
success. Although they realized how time-consuming it is for an LMS initial setup and 
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for materials preparation, they concurred that the use of technology enabled their students 
to learn better and faster at all levels. Most importantly, the development of both 
independent and collaborative learning for their students was stressed as a primary 
objective by participants.  
 The group of IT teachers (T4 and T8-T9) who teach digital media at the Career 
Center (CC) differ essentially from the other subject area teachers. In the study, they 
contributed meaningful information about the history and usage of the LMS within the 
district. They use technology 100% in their classes and their technical skills are 
appreciably higher than the other participants, as was observed by the researcher. 
However, they are still traditional teachers who prepare lessons, assessments, and 
schedules as do all teachers. Still their weight in the study of being three participants in a 
total of ten affected the results since the percentage of digital media teachers in the 
district is far less than 30%. They rejected the district-supported LMS in favor of 
choosing another one was a result that, while not unanticipated by the researcher, was not 
expected to be in such high percentages. Another extensive user of the alternatives, 
Google Classroom and Canvas, is married to a digital media teacher in the study. 
Nevertheless, the fifth extensive user with the least amount of four years teaching chose 
Edmodo, a different LMS altogether, and asserted her success with it. TRA as a 
framework was primarily of assistance in analyzing to some extent the behavioral actions 
of the non-digital media participants. However, the participants had already acted on their 
intention to utilize technology with their teaching, and this narrowed the applicability of 
the theory. This study adds to the education literature the significant perspectives of high 
school teachers in utilizing an LMS and alternative technologies.   
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APPENDICES 
Appendix A: Interview documents and questions 
 
Informed Consent Statement 
The integrating of teaching and learning through technology in high school:  
Learning Management Systems (LMS) and alternatives 
 
 
You are invited to participate in a research study that aims to study teachers’ use 
of Learning Management Systems (LMS) within schools. Teachers are the primary users 
of LMS software in their classrooms, using it for e-learning, online collaboration, and 
assessments. In addition, the LMS can play a vital role with parents in terms of sharing 
information and communicating with teachers.  
 
INFORMATION ABOUT THE STUDY 
Individual interviews and observations will be conducted individually with ten 
high school teachers. Participants will complete a demographic survey prior to the 
interview. The interview session will ask participants to answer questions about how they 
use their LMS and related technology, including features use, how they choose 
technology, and how they use the LMS and technology in their classroom. Each 
interview will be recorded using audio and and/or video recorders, and the researcher will 
also take notes during the session.  All identifiable data will be anonymous. The 
recording will be preserved for seven years following the completion of the project.   
Each interview session should take about 60 – 90 minutes.  
RISKS  
There are no foreseeable risks or discomforts associated with participating in this 
interview. 
COMPENSATION  
Each participant will receive a $25 gift card at the end of the interview session 
and a second $25 gift card upon completion of the reflection. The collected data will be 
used for dissertation purposes and may benefit teachers and the educational community.  
It will contribute to the knowledge of learning and teaching tools for educational 
stakeholders, particularly users of Learning Management Systems and administrators 
who help make decisions about the LMS.  
CONFIDENTIALITY  
All data including videos and audio recording must be kept for a period of seven 
years after the study has been completed.   
 
CONTACT  
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If you have questions at any time about the study or the procedures, you may 
contact the researcher, Pornsuree Jamsri, 303 Townsend Hall, University of Missouri, 
Columbia, Missouri, 65211, Telephone: 573-882-1653, 877-848-9663; Email: 
pjamsri@mail.missouri.edu. 
If you have questions, concerns, or complaints about your participation in this 
research, you may contact Campus Institutional Review Board via telephone or email at:  
Campus Institutional Review Board 
483 McReynolds Hall 
Columbia, MO 65211 
573-882-9585 
Email: umcresearchcirb@missouri.edu 
Website: http://www.research.missouri.edu/cirb/index.htm 
 
PARTICIPATION   
Your participation in this study is voluntary; you may refuse to participate without 
penalty.  If you decide to participate, you may withdraw from the study at any time 
without penalty and without loss of compensation to which you are otherwise entitled.  If 
you withdraw from the study before the dissertation is written, your data will be returned 
to you or destroyed upon your request. 
   
CONSENT  
I have read this form and received a copy of it.  I have had all my questions 
answered to my satisfaction.  I agree to take part in this study.  
 
 
Campus IRB Approved Date 11/17/2014 
Project Number 1210422 
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Scheduling Email for Participants 
 
 
Dear Teacher, 
 
You are receiving this email because you have indicated that you are willing to 
participate in my dissertation research. First of all, thank you very much. I am a PhD 
student from the University of Missouri’s School of Information Science & Learning 
Technology in the College of Education. My research is about teachers’ uses of Learning 
Management Systems (LMS), such as ANGEL, Edmodo, Moodle, Coursera, OpenClass, 
in high school classes.  
 
As you have seen in the email from the manager of Instructional Technology of 
CPS, I am hoping to interview ten high school teachers who are using an learning 
management system (LMS). I hope to learn how teachers make choices about their uses 
of the LMS and related technology. The interview will take place at your school, and 
during the interview I will ask to observe your class preparations. The session will take 
about 60-90 minutes, and you will receive a $25 gift card as compensation for your time. 
Upon completion of a reflection over the next week, you will receive a second $25 gift 
card. 
 
If you have questions about this research project, please contact Suree at 
pjamsri@mail.missouri.edu, or her advisor, Jenny Bossaller (bossallerj@missouri.edu).  
 
If you are interested in participating in this research, I will send you the interview 
questions via email prior to the interview. 
 
This research has been approved by the Columbia Public School district and the 
University of Missouri’s Institutional Review Board (IRB); IRB # 1210422. 
 
Please indicate the times that you are available using the following poll:  
(www.doodle.com) 
 
Sincerely, 
Pornsuree (Suree) Jamsri  
 
 
 
Teacher interview protocol and questions (This document will be emailed to 
teachers before the interview. They will fill out Section 1 prior to the interview.) 
 
Learning Management Systems (LMS): A Learning Management System (LMS) is 
software and/or programs that schools use for e-learning, online collaboration, and 
assessments. The LMS serves students, teachers, staff and parents by providing a way to 
share information, learning materials, and students’ assessments. The LMS provides a 
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communication channel, such as discussion forums, emails, and chatting among students, 
teachers and parents.  
 
(to be filled out by researcher) 
Participant #: ______________________________________________________ 
Interview date: _____________________________________________________ 
Start time: ______________________  End time: _________________________ 
Place_____________________________________________________________ 
 
 
Section 1: Demographic and background data  
 
1. Teaching grade: _____Grade 6 – 8 ______ Grade 9 – 12 
 
2. Teaching Subject:  
___Language Arts  ___Math ____Science 
 ___Social Studies  ___Other (please specify)_________________ 
 
3. How long have you been a teacher? : ______years 
 
4. What technologies do you use in your classroom? Please include LMS and other 
relevant technologies.  
 
5. How much time do you typically spend working in the LMS or with related 
technologies?  
_____Once a day, for ____hours 
_____Once a week, for ____ hours 
_____Once a month, for ____ hours 
 
 
6. What LMS platforms have you ever used, as either a teacher or a student? 
 _____ ANGEL _____ Coursera   ____Sakai  _____ Blackboard  
_____ Moodle _____ Edmodo   ____Other (please specify)______ 
 
7. Are you encouraged to use any particular LMS or other technologies at your school?   
 
________Yes  _______No 
 
8. Have you been involved with the selection of the LMS or other technology either in 
your school or in the districts? ________Yes _______No    
If yes, please describe:___________________________________________________ 
 
 
9. I use the LMS to:  (please check all items that apply) 
____Upload course materials  
____Discuss course content   
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____Communicate with students 
____Communicate with parents 
____Communicate with others (if so, who, e.g., teaching assistants?)_______________ 
____Other (please describe): _______________________________________________ 
 
 
10. Are you a member of any group (online, community, etc.) that helps you effectively 
use the LMS or other technologies?  For instance, a CPS teachers technology group, 
Edmodo communities, iNACOL (international association for K-12 Online Learning), or 
other? 
 
_______Yes  _______No 
 
If yes, how does that group support you, or what do you gain from participating in 
the group? 
________________________________________________________________ 
 
 
11. From whom do you get most support from when you need to troubleshoot problems 
with the LMS? 
______peers or colleagues  
______school district specialist support 
______LMS online help system  
______LMS support staff 
______librarians  
______family members  
______other (specify) __________________________________________________ 
 
12. Do you plan to continue using your current LMS? 
_______Yes   ______No 
 
 
13. Are you satisfied with your current LMS?   
_______Yes   ______No 
 
14. Is there additional information you want to add? 
________________________________________________________________________ 
________________________________________________________________________
________________________________________________________________________ 
 
 
Section 2: Interview Questions (to be emailed to teachers prior to interview) 
 
 
1. What are your past experiences with teaching in a mixed environment (online and 
classroom)?  
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2. How did you learn to use the LMS? Did you learn on your own, or did you work 
with others? 
 
3. How do you feel about technology and/or LMS use in the classroom?  
 
4. Can you describe some of the instructional methods that you have used that were 
best or most effective for helping students learn, and why do you believe they 
were the best methods?  
 
5. Have you used any technological tools or LMS features that you believe have 
helped your students learn, or that have facilitated your teaching? Can you 
describe them?  
 
6. Can you describe the expectations that the school or district has regarding the use 
of technology or the LMS? 
 
7. Can you describe any tension that school/district has regarding technology or an 
LMS? 
 
8. How do you approach finding solutions to resolve LMS’s issues? (if any) 
 
9. If you had complete control over technology and the LMS in your classes, what 
would you want?  
 
10. Can you take me on a short tour of how you prepare for your classes using your 
LMS or other technology tools? You can talk about both this semester and the 
past if you would like. I am interested in things like how you set up your course in 
the LMS, how you deliver course materials, how you communicate with students 
or others, and how you assess learning in the LMS. 
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Appendix B: Field Notes for Observation 
 
Observation Protocol 
 
Participant #: ________________________ Date: _________________________ 
Start time: _______________________End time: _________________________ 
Place: ____________________Teaching subject:__________________________ 
 
 
Descriptions Reflections 
1 Place/Environment 
(online learning, in class learning) 
 
 
2 Course materials  
(handouts, images, experimental equipment) 
 
 
3 Software/tool use 
(MS office, browsers) 
 
 
4 LMS features use  
(authoring, communication) 
 
 
5 Length of class preparation 
(for each lesson plan, equipment) 
 
 
6 Troubleshooting with LMS platform 
(a process to deal with LMS problems) 
 
 
 
 
  
  196 
  
Appendix C: Teacher Reflection Instruction 
 
Reflection Instruction for Teachers 
 
Thank you for your participation in my research with your interview session. Please share 
your opinions about the Learning Management Systems (LMS) with regard to the 
following: 
 
1. Can you report any events that occurred during the week involving technology for 
teaching and learning that was either positive or negative? 
2. How might the experience have been improved if it was a negative experience? 
3. Were there any technology tools that you used during the week (or that you have 
used previously but we did not discuss) that you would recommend to another 
teacher? 
4. Did you use the LMS this week? Would you make any changes in the LMS based 
on your experiences? 
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Appendix D: A Summary of Participants’ Demographic Data 
 
 
 
Participant Demographic Data 
Subject Period 
(yrs) 
Technology used  
in class 
LMS Platform Purposes of using Main Support 
 
T1 
 
Science 19 1. Blackboard 
2. Mastering 
Physics (online 
homework) 
3. Laptops for data 
collection 
(LoggerPro) & 
applets 
4. Google 
Hangouts 
1. ANGEL 
2. Blackboard 
3. Moodle 
4. Edmodo 
1. Upload course 
materials 
2. Communicate with 
students 
3. Communicate with 
parents 
4. Communicate with 
teachers 
Librarians 
 
Frequency: Once a day for 1 hour 
Encouragement to use LMS at school:  Yes 
Involvement LMS Selection: Yes 
Member LMS group: No 
Continue usage:  Yes 
Satisfaction: Yes 
T2 
 
Subject Period 
(yrs) 
Technology used 
in class 
LMS Platform Purposes of using Main Support 
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Language 
arts 
17 1. Blackboard 
2. Wordpress (for 
class web page) 
3. Remind (for 
student texts) 
4. SnagIt (for 
instructional 
videos) 
5. Hi-Q MP3 
Recorder (for 
instructional 
audio) 
6. DrawboardPDF 
(for electronic 
feedback) 
7. YouTube (to 
store videos) 
8. Google Drive 
(file exchange 
with students) 
9. Surface Pro 2 
( to work with 
students in 
class)—turning 
paper 
10. SmartBoard 
1. ANGEL 
2. Sakai 
3. Blackboard 
1. Upload course 
materials 
2. Discuss course 
content 
3. Communicate with 
students 
4. Communicate with 
parents 
1. School 
district 
specialist 
support 
Frequency: Once a day, for 2 hours 
Encouragement to use LMS at school: Yes 
Involvement LMS Selection: No 
Member LMS group:  No 
Continue usage: Yes 
Satisfaction: Yes 
T3 Subject Teaching Technology used LMS Platform Purposes of using Main Support 
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 (years) in class 
Language 
arts; 
Social 
studies 
8 1. Google Drive 
2. Google 
Classroom 
3. Blackboard 
4. iPads 
5. Various Apple 
Apps 
1. ANGEL 
2. Blackboard 
3. Google 
Classroom 
1. Upload course 
materials 
2. Discuss course 
content 
3. Communicate with 
students 
4. Communicate with 
parents 
5. Communicate with 
teachers 
1. Peers or 
colleagues 
2. Family 
members 
Frequency: Once a day, for 1-2 hours 
Encouragement to use LMS at school: Yes 
Involvement LMS Selection: No 
Member LMS group:  No 
Continue usage: Yes 
Satisfaction: Yes 
T4 
 
Subject Period 
(years) 
Technology used 
in class 
LMS Platform Purposes of using Main Support 
Digital 
media 
8 1. Adobe Creative 
Suite 
(Photoshop, 
Illustrator, 
InDesign, 
Premiere, 
Dreamweaver) 
2. Canvas 
3. Google 
Classroom 
4. Google Drive 
5. eSchool for 
grade entry 
6. Computer 
1. ANGEL 
2. Sakai 
3. Blackboard 
4. Moodle 
5. Canvas 
1. Upload course 
materials 
2. Discuss course 
content 
3. Communicate with 
students 
4. Communicate with 
parents 
5. Communicate with 
teachers 
6. Give assignments 
1. Peers or 
colleagues 
2. Google 
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7. Digital Camera 
8. Digital 
Camcorders 
9. Sublime Text for 
coding 
10. Blackboard 
Frequency: Once a day, for 2 hours 
Encouragement to use LMS at school: Yes 
Involvement LMS Selection: No 
Member LMS group: No 
Continue usage: Yes 
Satisfaction: Yes 
T5 
 
Subject Period 
(years) 
Technology used 
in class 
LMS Platform Purposes of using Main Support 
• Social 
studies 
4 1. Edmodo 
2. Screen-Cast-O-
matic 
3. eduCanon 
1. ANGEL 
2. Blackboard 
3. Moodle 
4. Edmodo 
1. Upload course 
materials 
2. Discuss course 
content 
3. Communicate with 
students 
4. Communicate with 
parents 
5. Communicate with 
teachers 
6. Flipped instruction 
and assessment 
1. Peers or 
colleagues 
2. LMS online 
help system 
3. LMS support 
staff 
Frequency:  Once a day, for 2 hours 
Encouragement to use LMS at school: Yes 
Involvement LMS Selection: No 
Member LMS group: Yes, (Collaboration Group) 
Continue usage: Yes 
Satisfaction: Yes 
T6 Subject Period Technology used LMS Platform Purposes of using Main Support 
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 (years) in class 
 Science 21 1. Blackboard 
2. iPads 
3. Netbook 
4. Many iPad Apps 
5. Web 2.0 App 
6. Evernote 
7. And More … 
1. ANGEL 
2. Blackboard 
3. Free 
Blackboard 
(Course Site) 
4. Mastering 
Biology 
(Pearson 
Publishing) 
1. Upload course 
materials 
2. Discuss course 
content 
3. Communicate with 
students 
4. Communicate with 
other teachers in 
PLT and who 
teach same classes 
in other buildings. 
 
1. Peers or 
colleagues 
2. LMS online 
help system 
3. Librarians 
Frequency: Once a day, for 1-2 hours and more on some days. 
Encouragement to use LMS at school: Yes but support is spotty and changes from year to year.  
Involvement LMS Selection:  Yes, they ask teachers but make decisions based on their own ideas often in 
opposition to teachers’ consensus. 
Member LMS group: Yes, AP Bio online community – lots of suggestions/ lesson plan ideas. 
Continue usage: Yes if district allows continued access (there are rumors they will abandon it, but they have not 
told us directly) 
Satisfaction: Yes 
T7 
 
Subject Period 
(years) 
Technology used 
in class 
LMS Platform Purposes of using Main Support 
Personal 
finance 
30 1. SmartBoard 
2. iPads 
3. Blackboard 
4. ANGEL 
5. School Calendar 
1. ANGEL 
2. Blackboard 
3. Moodle 
1. Upload course 
materials 
2. Discuss course 
content 
3. Communicate with 
students 
4. Communicate with 
parents 
5. Communicate with 
others 
1. Peers or 
colleagues 
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Subject Teaching (additional info): 5 Blocks 90min/block; 3-2-1 each day; online investing class 
Frequency: Once a day, for 1 hour 
Encouragement to use LMS at school: Yes 
Involvement LMS Selection: No 
Member LMS group:  No 
Continue usage:  Yes 
Satisfaction: Yes (Somewhat) 
T8 
 
Subject Period 
(years) 
Technology used 
in class 
LMS Platform Purposes of using Main Support 
Digital 
media 
17 1. School 
Information 
System 
(eSchool) 
2. MS Office 
3. Google 
Drive/Docs/etc. 
4. Adobe CC suite 
5. Chrome apps 
6. Canvas LMS 
7. Blackboard 
8. Remind101 
9. Various screen 
capture apps and 
programs 
10. Anything else 
needed 
1. ANGEL  
2. Blackboard 
3. Moodle 
4. Canvas and 
Schoology 
1. Upload course 
materials 
2. Discuss course 
content 
3. Communicate with 
students 
4. Communicate with 
others:  Learning 
Specialists 
5. Other: 
Assessments 
(auto-graded 
multiple choice) 
1. Peers or 
colleagues 
2. Other: 
Google and 
YouTube 
searches 
Role: It was 50 – 50 (Teaching vs. Support) But now is 80 – 20  (teaching vs. support) 
Frequency:  10 times a day, for 1 hour per day 
Encouragement to use LMS at school: Yes but we have choice.  
Involvement LMS Selection: Yes, large group representing teachers, media specialists, computer techs, 
administrators met to review LMS with LMS reps. Features presented; Q/A sessions. Sandbox accounts given 
out. Promises made by LMS rep of how it would work and the support to be given.  
Large group is about 25 people (teacher middle & Junior: Super User = 15; Media Specialists/Co-coordinators 
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=3-4; computer techs =2-3; admin 3-4,5) 
Member LMS group: No 
Continue usage:  Yes and No -- things change fast, need to be flexible/ Schoology again; I prefer light tool 
Satisfaction: Yes and No – Nothing Perfect randomize question; BB -- too many clicks, sharing assignments 
with other teachers, # of clicks 
T9 
 
Subject Period 
(years) 
Technology used 
in class 
LMS Platform Purposes of using Main Support 
Business 
Digital 
media 
10 1. eSchool 
2. Vision 
3. Adobe software 
4. Google Docs 
1. ANGEL 
2. Blackboard 
1. Upload course 
materials 
2. Communicate with 
students 
3. Other: Unit 
Reviews and 
exams, Discussion 
boards. 
1. Peers or 
colleagues 
2. Google 
Frequency: Once a week, for 2-3 hours 
Encouragement to use LMS at school: Yes 
Involvement LMS Selection: No 
Member LMS group: No 
Continue usage: No 
Satisfaction: No 
T10 
 
Subject Period 
(years) 
Technology used 
in class 
LMS Platform Purposes of using Main Support 
Health 
Sports 
medicine 
8 1. Blackboard 
2. Smartboard 
3. iPad anatomy 
apps 
4. Looking at air 
server 
1. ANGEL 
2. Blackboard 
1. Upload course 
materials 
2. Other: Perform 
assessments 
1. Peers or 
colleagues 
2. School 
district 
specialist 
support 
Frequency:  Once a month, for 4 hours 
Encouragement to use LMS at school: Yes 
Involvement LMS Selection:  No 
Member LMS group: Yes, Useful shortcuts and management tips to make use more efficient Technology 
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Services group meets once a month; eSchool, home access, BB, ANGEL, RB = 6 people for an hour meeting 
before school.  
Continue usage: Yes 
Satisfaction: Yes 
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from Assumption University, Bangkok, in 1998. She also holds an MA in International Human 
Rights from Mahidol University, Nakornpathom, Thailand (2006) and an MS in Human 
Computer Interaction Design from Indiana University, Bloomington (2008).  
Since elementary school, she has been involved with local and international NGOs on 
human rights issues by assisting her mother, a Bangkok teacher for 35 years and a dedicated 
community leader. Pornsuree’s personal interest is working with underprivileged people in her 
homeland. During 2005 – 2006 her interest prompted her to aid a Sea Gypsy community and 
Tsunami survivors in the South of Thailand.  
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